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PREFACE. 

The general adoption of the plan of lighting streets, 
manufactories, warehouses, and shops in London, by 
means of the inflammable air which is expelled from 
coal by distillation, has excited so much inquiry and 
conversation, that I have deemed it a fit opportunity to 
publish some information Dn a s.iibject which is not yet 
well understood among uBko ga^-light system has 
been yet adopted in AiTK^PIf and f lerefore I cannot 
give any result of my own experience bn a large scale, 
altl^ough I have been in th^ habit, during four years 
past of exhibiting and burni«g: the inflammable gas 
from coal and from wood, before my chymical students, 
as a part of the lecture on the various methods of pro- 
curing the carburetted hydrogen gas; all of which were 
shown, the lights they respectively afforded compar- 
ed, and their uses explained. 

I believe sir James Lowther, and Dr. James 
Clayton were the first persons who collected, and burn- 
ed the gas from cgah The experiments of Dr. Clay- 
ton were made ab^i^the year 1739. The subject was 
pursued by Dr. Watson, afterwards bishop of Landaff*, 
in 1767; afterwards in 1792 by Mr. Murdock at Bir- 
mingham and Manchester; and in 1803 and 1804 by 
Mr. Winsor in London. I was informed at Northumber- 
land in Pennsylvania, by a Mr. Henfrey, I think about 
the year 1800, that he was going to Baltimore to exhibit 
a new method of lighting that city, by what he termed a 
ThermO'lamp^ and I understood he did there exhibit a 
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IV PRBFACE. 

very briUiant light procured from coal; but the ex- 
periment was not ptirsued, apd } heard no more on 
the subject of his attempts at Baltimore excepting 
that his plan had not succeeded. In October 1802, 
IJenfrey wrote to *Dr. Mease on the subject, giving 
an account of his plan, and a drawing of his ^pa- 
ratus, which was extremely simple, well calculated for 
a lighthouse, or a light to be placed high, but too sim- 
ple for the use of public buildings or private houses. 
In a small furnace about three feet over and a foot and 
a half deep, he pla9edsLiig||Vin which he put his coals: 
from this retort, a tube mmat righ angles went into an 
empty tin vesse , close at the top and bottom, wherein 
the smoke and vapour w^ condensed as well as the 
cold of the atmosphere wo;ild effect this purpose. From 
the top of this vessel a tube arose with a cock inserted 
in it; this tube o^ned into the air and served to as- 
certain when the gas came over in a proper state to be 
burnt: when it did so, the cock of this tube was turned, 
and by another tube (funiished also with a stop cock) 
the gas was cyiveyed to the place of combustion. 

In the same winter Dr. Mease read. a memoir on 
gas lights in Philadelphia, and exhibited the gas pro- 
*dufeed from red cedar, burnt as it issued out of the 
tube connected immediately with the retort, and with- 
out any intervening vessel or apparatus. 

Lately, accounts of this gas and methods of obtain- 
ing it^ for the purpose of lighting up warehouses, &c. 
have been published by Dr. Henry, Mr. Murdock, Mr. 
Cooke, Mr. Clegg, Mr# Parker, and Mr. Accum: all 
of them useful, but none of them descending to some 
minute precautions in the process, absolutely necessary 
to safety and success. 
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PREFACE. V 

The following brief treatise is principally compiled 
from English publications, but it includes some ftirtber 
practical remarks, that will readily occur to an experi- 
enced chymist as important to be attended to, though 
not to be found hi the dissertations I have used. Mr. 
Accum's book contains several plates of the machine- 
ry, and various patterns of gas burners, candelabra,^ 
&c. which add greatly to the expense of his publica- 
tion, and not much to its utility with us. All his ap- 
paratus appears to me unnecessarily complicated, and I 
understand it is not in fact adopted in the large way in 
London. 

Having paid much attention to the numerous draw- 
ings and descriptions of machinery .for the purpose of 
obtaining the coal gas, and having also obtained infor- 
mation from intelligent men who had attended to the 
process in London, particularly from Dr. Bollman, I 
have presented what I consider as the cheapest, the most 
simple and most intelligible process; referring however 
to and discribing the methods employed by Messrs. 
CJegg, Cooke, Parker, and Accum, that the reader may 
have an opportunity of consulting what they have pro- 
posed, and deciding upon that plan which may appear 
to him most eligible. ^ 

Of the safety, the convenience, the economy, and 
the beauty of this method of procuring light, no doubt 
can now remain, after the evidence reported by a com- 
mittee'of the house of commons, and after experiments 
made on a scale so prodigious as London exhibits. Fif- 
teen miles of the streets of that city were thus lighted at 
the beginning of last year, and t^ie gas lights still con- 
tinue to increase in reputation;^and become daily more 



and more in demand. Recently, Covent Garden Theatre 
has been thus lighted: and considering the dreadful 
fires that have occurred of late years at the London the-» 
atres, this mode of lighting them would not have been - 
adopted, if any doubt existed as to its safety. 

In this city, dimly lighted by twelve or thirteen 
hundred* lamps, some improvement in illumination is 
obviously desirable. Oil is growing more scarce and 
dear, and the temptations to uncomfortable parsimony in 
lighting our streets are every day stronger. That they 
could be better lighted, and morfe cheaply lighted by 
coal gas, there is no doubt. 

The dealers in oil, and the makers of candles, may 
be somewhat affected eight or ten years hence by the 
general introduction of gas ligWts, should this take place; 
but no improvement can be introduced which will not 
partially interfere with former articles of conl&umption, 
and modes of manufacture. The introduction of Ar- 
gand's lamp, was an improvement that promised large- 
ly to supersede the use of candles; but the public are^ 
not aware of any detriment produced by this invention. 
Indeed, there is one reason for introducing gas lights 
here, which does not exist in England: in that country 

* In the parish of St. James, Westminster, there were in 1 809j 
three thousand four hundred and thirty houses. These houses * 
and the streets were lighted out of doors by two thousand two 
hundred public or parish lamps, exclusive of St. James's square, • 
which is lighted separately from the parish establishment, and 
exclusive of lamps, put up by private persons before their doors, 
and at their own expense. The parish lamps ai^e from thirty to 
forty feet asunder. St. James's parish is now lightej^ by about 
eight hundred gas lights; at least that was the number assigned , 
to it. 
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tlie precious article, coal, the foundation of all manu- 
facture, is in universal use, and esteemed as it deserves. 
Here, we know not yet its value. We do not use it at 
« all in the form of coak for our iron furnaces;* we 
hardly know the use of it even for steam engines; it 
forces its way very, slowly as fuel in our stoves and 
houses; we use none of the coal tar for our vessels^ and 
in fact it is to the generality of our people a substance 
whose great vdue is experimentally unknown. What- 
ever tends to bring it into public estimation, will be a 
public benefit: for the seat of wealth and influence will 
ultimately be placed in every civilized country, there, 
where canals centre and coals abound. This is well 
understood, in England, and I hope it will soon be 
equally well appreciated here; in the middle states es- 
pecially, which sooner or later must greatly depend on 
a commerce founded on manufacture. 

I have proposed in this treatise, rather to inform 
the public, than men of science. It is unnecessary to 
dwell on the expediency of using coal g^s to the latter 
class of society; but many persons are interested in the 
experiment, who have not yet the means of judging 
whAlber it can and ought to be made in our own coun- 
try upon a large scale. * To supply this hiformation I 
have written the following essay; wherein, although I 
could not altogether avoid introducing, I have intro- 
duced very sparingly any terms of science not gene- 
rally known. T. C. 

* I am well persuaded that the natural charcoal, the anthracite 
of Rhode-Island, and which abounds to the east of the N. E. 
branch of Susquehanna from the Great Bend to the heads of the 
Schuylkill, might be advantageously employed instead of the 
charcoal of wood in our iron-works. 
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CHAPTER L 

! 

Theory (^ihe dbmbustlon of Oil and TaUaWy usedftr 
^he purpose ofjurnishing Light. 

Whsn oil is burnt in a common lamp, or tallow 
m a common candle, for the purpose of lighting an 
apartment, the following circumstanqes and appear- 
ances take place. The wick, when lighted, heats tlie 
surrounding oil and tallow, renders it fluids and absorbs 
it. . The flame is seen bluish at the bottom; white, 
slightly tinged with yellow, in the middle; and brown- 
ish at the pointed top, wl^ich usually throws off smoke* 
Now, as no light can be produced from these combusti- 
ble substapces unless they be burnt: as no combustion 
can take place without the access of air: as the sur* 
rounding air can only have full access to the outside of 
the wick— the oil and tallow in contact with the air at 
the outside of the wick, and that alone, suffers combus- 
tion, and produces light. All that is absorbed within 
the centre. of the wick, and to which the air has not free 
access, is not burnt, but distilled off, and produces va- 
pour and smoke, but little or no flame or light. So fir 
from being of use in the process, it is a nuisance of 
great moment: two thirds of the oil or tallow are thus 
wasted, the apartment is rendered offensive by the em- 
pyreumatic smell of the half-burnt oil or tallow; and the 
light actually produced is obscured by the ipixture ojF 
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10 Concerning Gas Lights. 

this*dense opake smoky vapour and the black charred 
wick, ': 

Hence it follows that tlie larger the wick, the more 
oil or tallow is absorbed, and the more of these sub- 
stances wasted. 

Also, that frequent snufSng is required; the effect 
of which is, by lessening the bulk of the wick, to in- 
crease the proportion of surface exposed to the air, and 
lessen that portion of wick which serves merely to ab- 
sorb, and hold, like a retort, the portion of oil or tallow 
not burnt, but distilled off. A common candle of six in 
the pound requires to be snuffed about forty-five times 
during the time it is burning, in order to produce from 
it the greatest quantity of light; for the burnt or car- 
bonized snuff at the top absorbs the oil to waste, and 
dims the light produced. It follows also, that a pound 
of tallow, made into candles of ten to the pound, will 
produce more light than a pound of the same substance 
made into candles of four to the j)ound: for there will 
be in the former case a greater surface of wick ex- 
posed to the action of the atmospheric air-^less of the 
combustible matter employed will be distilled off from 
the middle of the wick, which the air cannot reach — and 
more light of course, will be produced in consequence 
of this more perfect combustion. 

It was to remedy this defect that M. Argand, the 
ingenious inventor of the patent lamp, proceeded upon 
two principles — first, to increase to the utmost the sur- 
face of his wick; and, secondly, to increase the quantity 
of air applied to it; and in this way to produce a com- 
bustion of the whole combustible material absorbed; 
which he has done. The wick is thin and circular; 
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there are as many cotton capiUaiy tubes to absorb the 
oil as in a common thick wick: but, when absorbed, 
the whole of it is burnt that can be burnt^ in c<»ise- 
quence of the wick being spread out through a large 
surface, and a current of air applied both to the outside 
and the inside of this thin wick; this current is pro- 
duced by the glass chimney. Stpp this current of air, 
by grasping the apertures below with your hand, and 
the lamp smokes immediately~-the heat being so great 
as to distil off the oil before the air has time to e&ct 
Its combustion; restore the current of air, and the lamp 
smokes no longer. 

In a common candle, the wick must be of a cer- 
tain size, in order to absorb all the tallow melted by 
the heat of combustion; odicrwise, the fluid tallow ac« 
cumulates, and runs down the side, or as we say, ** gut- 
ters." Hence it is, that wax candles are so much bet- 
ter than tallow: for, as wax is not so easily melted, they 
admit a smaller wick, give a clearer light, require less 
snuffing, and are in these respects more economical, 
and counterbalance, in some degree^ the deamess of 
the material. Such also, but in a less de£^ee, is the 
case with spermaceti candlesb 

Proposals have been made to make candles with 
small wicks, and to give them an inclination or leaning 
of thirty or forty degrees, in order that the current of 
air may carry off the tip of the wick , and dispense with 
' the necessity of snuffing, or, at least, render it less fre- 
quent. I have tried these experiments of Mr. Ezekiel 
Walker, and have found no sufficient motive to adopt 
them. 

The intensity of light, as an object of comparison 
between two modes of lighting a room, may be tried 
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thus:-*— Suppdse it were required to know how many 
candles, of a given size, were equal to a patent lamp:— 
place the lamp at one end of the mantle-piece, and the 
candles at the other; hold up the snuffer-tray, a book, 
or any other object of which the shadow can be receiv- 
ed on a sheet of white paper against the opposite wall; 
the object must be held in ajine with the middle of the 
mantlepiece: the iamp will produce one shadow and the 
candles another; when the shadows are equally dark the 
lights are equal; the darkest shadow will be produced 
, by the strongest light. This photometer, or measure 
of lightf is easily understood, and accurate enough for 
all common purposes. 

All these objections to wax, tallow, and oil, and 
many more, are obviated by the use of coal gas; which 

First, is totally consumed without residuum. 

Secondly, requires no wick of any kind. 

Thirdly, requires no snuffing: no snuffers or ex- 
tinguishers. 

Fourthly, the light of it is not obscured by the in- 
combustible niucilage of oil or tallow, or the opake 
snuff of a wick. 

Fifthly^ it produces no smoke, and^erefore no 
smell. 

Sixthly, it does not soil the furniture. 

Seventhly, It is not liable to such accidents as the 
emitting of sparks, the spilling of oil^ or the dropping 
of tallow. How seldom is it that a mistress of a fa- 
mily can trust a patent lamp to the care of a servant? 
'Eighthly, the gas light can be transmitted or con- 
ducted, any where, and disposed in the most beautiful 
and picturesque fo]K^$, for ornament as well^s for use. 
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Comeming Gas Lights. 13 

Ninthly, it ia perfectly under the command of the 
master or mistress of a &mily, who can keep, if they 
please, the k^y of the valve or stop-cock, and thus ex* 
tingubh in an instant all the lights in any part of the 
house. 

Tenthly, it contributes greatly to warm as well as 
to iUnminate the apartments: for none of the heat, pro- 
duced by combustion of the gas, is virasted in distilling 
off superfluous smoke and vapour. This property \viU 
by and by introduce it into our kitchens, and among our 
cooking vessels. * 

Eleventhly, it can be afforded at a much less price 
than common candles, where it is procured and sup- 
plied on a large scale. In London, the light of three 
coinmon candles is furnished by the gas companies for 
three guineas a year; in this country it would probably 
cost at least eighteen dollars: for every expense attend- 
ing the establishment will be much higher m Philadel- 
phia than in London. 

These advantages over our common oil and tallow^ 
lights are indisputable, and ought no doubt to procure 
for this method of illumination a favourable receptioa. 



CHAPTER IL 

r 

Of the coal of the Ohioy Penn^yhania, Rhode, Island^ 
Virginia: and of Wood. 

QoAX may be classed under two grand divisions; 
the coal that burns with smoke and flame; bituminous 
coal: and the coal that does not bum with smoke and 
flame, stone coal, glance coal, anthracite, graphite coal, 
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carbonic coal, anthracoUu. The farmer, seems to be 
wood impregnated with the products of its own distilla- 
tion under pressure that prevented those ptoducts from 
escaping or beingdissipated; thelatter seems to have been 
formed wh^re the liquid and volatile products found means 
to escape. . Both kinds are apt to be mixt with earths, 
such as the silicidus and leirgillaceous, and to ccntain 
more or less of iron combined with sulphur in the form 
of martial pyrites, cm- mixed with earths in the coal as 
an oxyd. 

The coal on the. Ohio, is I believe, universally bitu- 
minous, and belonging to the formations or stmta called 
secondsury by the geologists. So also is the coal on 
the west branch of the Susquehanna, and to the west 
of that branch far beyond the bounds of Pennsylvania. 
It abounds on the Juniata, particularly on the Rays* 
town branch: it is found in the bed of the river at 
Chingleclamooseand all through the north-western coun- 
ties of tliis state, to Pittsburgh, and beyond Pittsburgh in 
all directions. The slaty roof or upper covering of this 
bituminous coal, is usually impressed with leaves of 
exotic plants, and contains sulphuret of iron or mar- 
tial pyrites. 

The non-bituminous coal, that emits neither smoke 
or ttamty anthracite,^ the mineralogists term it, is found 
in Pennsylvania^ on the head waters of the Lacawana in 
Luzerne county, of the Lehigh, and of the Schuylkill. 
It reaches dowii to the navigable waters of the two last 
mentioned rivers: it is fpund on the fierwick turnpike 
road to Lausanne on the Lehigh: it is found as low down 
the Susquehanna river, as eight miles below Sunbury; 
it is found near the fotges on the Schuylkill on the road 
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from Sunbury to Reading; Wilkesbarre b built on this 
coal, which is found there from twenty-five to thirty 
feet thick. It bums without smoke or flame, it gives a 
great heat, and is neither more or less than a natural 
coke^ or coal defH-ired by fire of its bitumen, ammonia^ 
water, and cul; Anthracite, anthracolite. 

The coal of Rhode Island found in primitive state 
is also an atlthnicite, but still more approaching to the 
character of plumb^ or black lead than the coal of 
Wilkesbarre and the Leh%lu It is carbon or charcoal 
intimately united with a portion of siliceous and argilk* 
ceous earths, and a small quantity of iron. There seems 
to be a regular gradation from the most bituminous coal, 
such as the C^nel coal of Wigan in Lancashire, through 
all ^ grades of carbon, or charcoal deprived of bitumen 
by natural &re, until we come to plumbago or black 
lead. 

Of these coak, the bituminous coal alone will an- 
swer the purpose of a coal-gas manufactory, and suj^ly 
the pr(^r charcoal of coal, or coke. Anthracite is a 
bad material. But of this bituminous coal, the whole 
state of Pennsylvania, through ^he counties north and 
west of the west tn-anch of Susquehanna, is full. The 
coal of Virginia is also of the same description, though 
not so rich in bitumen nor so eligible for the purpose 
as the coal of Pittsburgh. The coal imported from 
Liverpool is also bituminous, and will answer the views 
of t^ manufacturer of coal gas. 

Not only coal, but most kinds of wood will also 
yield a similar gas; especially the resinous woods; but not 
in equal abundance with bituminous coal, nor is the 
gas produced, so pure, or the flame from it so bright. 



CHAPTER m. 

Of the products of distillation of coal and wood. 

Wh£n coal is burnt in an open fire, as the coals 
become hot, there appears a dense white smoke occa- 
sionally pervaded by flame, which is sometimes bright 
and sometimes goes out; by degrees the smoke becomes 
less, the flame more steady, till the whole mass becomes 
red-hot, and then the smoke and flame cease. In the 
first part of the process, vapour and uncbmbustible gas- 
es mingle with the carburretttild hydrogen or inflammable 
coal gas; when these have escaped and formed S€»ot, then 
the coal gas bums steadily, till it leaves nothing but red 
hot coke. Such also are the appearances of wood burnt 
in an open fire, though somewhat less marked. 

When coal is distilled in a close iron vessel, as in 
the process for making coal gas, there comes over (when 
the smoke is condensed) 

1st. A thick bituminous substance of the nature 
of tar. 

2d. A watery fluid containing in soluticm carbonat 
of ammonia, and some other ammoniacal salts. 

Sd. An empyreumatic stinking oil that is partly 
mixed with, and partly swims dn the top of this ammo- • 
niacal liquor, and partly dissolved in the gases that es- 
cape. 

4th. Volatile gases, consisting^ of carburetted hy- 
drogen, carbonic oxyd, and carbonic acid, whereof the 
first only is inflammable or combustible, and is injured 
by being mixed with the other gases which are not so. 
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Such are the products of the distillation when the 
heat employed does not exceed a foil red heat. If it be 
urged to a fuU<white heat quickly applied, part of the 
tarry substance and the empyreumatic oil are also con- 
verted into these gases. 

In the retort there remains the charcoal of coal^ 
diat is coke; which stron'gly approaches in its chemical 
composition to anthracite. It is the substance generally 
used in England, and by and by must be used here as 
the fuel of blast furnaces. 

When the apparatus is well constructed and the 
distillation well conducted, one chaldron of coal of 
thirty-six bushels upheaped, and weighing from two ' 
&ousand eight hundred to three thousand pounds, will 
produce by measure from one and an half to nearly one 
chaldron and three quarters of coke (or coak) according 
to Accum in his examination before a committee of the 
house of commons. According to other witnesses, 
three busAiels of coal weighing two hundred and fifty- 
six pounds, produced five and an half bushels of coke 
by distillation in close vessels. When burnt in an open 
^ oven one hundred and twenty-five parts coal produced 
one hundred and sixty pounds coke. Coals loses by dis- 
tillation from thirteen to fourteen pounds per hundred 
weight of one hundred and twelve pounds. 

Coke when burnt in a grate, will give more heat 
than coal, in the proportion by measure of three to two, 
owing in part to about five and twenty per cent loss of 
small coal, that unavoidably falls through the bars and 
is lost. 

Coke in it furnace will give out nearly three times 

;as much heat as the same weight of coal. But when 

c 
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Goal can b^ so burnt^ that none of it shall be losty some* 
what more heat can be produced from' the eoei itself 
than from the coke it would produce. 

Coke in an open fire wUl last Ipnger than coai burnt 
in the usual way in an open grate^ in the propotticm of 
fdur or five to two. ^ ,, 

Beside the coke, there are volatile products befort 
stated; as , 

Coal tar of the consilience of treacle. Of tUs, coal 
when distilled will yield from fpur to five per cent. 
When this tar is distilled, it yields a volatile oil, and 
a substance of the nature of pitch. A chaldron of coal 
weighing from twenty-five to twenty-eigltt hundred 
tire^ht, will produce tar^ which wbqn distilled wiU yield 
s»xty pounds of pitch, and atiout thirty pounds or three^ 
gallons of oil. From this pitch about thsty pounds of 
asphaltum can be [H*ocured, fit for black japan varnish* 
When the pitch is boiled for asphaltum, about fifteen 
pounds more of oil is procured. This oil can be sub- 
stituted for most of the purposes of oil of tarpentine, and 
the pitch itself for paying and caulking the bottoms of 
vessels. 

AmmoniactU liquor » A chaldron of coals will yield 
^bout eighteen gallons of this liquor weighing one hun- 
dred and eighty pounds* Of this ammoniacal liquor, 
twenty-eight pounds will yield one pound of carbonat of 
ammonia. Also, fourteen hundred weight of the ammo-* 
niacal liquor, mixed with forty, two and three quarter 
pounds of muriatic acid of commerce,, yielded one hun^ 
dred weight of sal-ammoniac. 

But whether the expense of procuring these sub- 
stances in the large way, would be sufficiently compen- 
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sated by the sale, has not yet been fully determined, so 
fiir as I know. The tar and ammoniacal liquor are usu- 
ally sold off in these states to persons who use them for 
their own purposes, or convert them by manufacture in« 
to different articles for sale. 

Carbonic oxyd and carbonic acid. These come over 
in the first part of the process with sulphuretted hydro- 
gen; and are separated as much as possible by washing 
the mixt gases in good lime water of the consistence of 
cream, and then in common water* 

Corburetted hydrogen^ or coal gas. Of this, a 
chaldron of thirty-six upheaped bushefe, or from twen- 
ty-five to twenty, eight hundred height, will yield when 
washed and purified about ten thousand cubic feet. 

Of this gas, a flame c^ equal volume with the 
flame of a candle, furnishes, by experiment, thrice the 
quantity of light, ascertained by the respective shadows 
cast; the candle well snuffed for the purpose, and the 
flame from the gas burner being carefuUybrought as 
near as possible to the same size and $hape, with that 
of the candle. 

Such are the pKpducts of the distillation ci coal. 

When wood is distilled, we obtain an inflammable 
liquid tar, soluble in ether, in alcohol, in alkaline lixivia, 
and in acetic as well as in the mineral acids; it is soluble 
also in drying oils, and considerably in old and colour- 
ed oil of turpentine, biit not in the fat oils, or in naptha. 
Besides this, we obtain a good quantity of empyreu- 
matic acetic acid, usually called pyroligneous acid, and 
used by the cotton dyers and calico printers to make 
iron liquor or jicetat of iron, for black colours upon 
c^ton. 
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If this tar, after the acid is washed away in great 
part, i>e again subjected to a second distillation, it is 
converted into a coloured essential oil that sinks in 
water, and a spongy charcoal; the water of the appara- 
tus also-contains acetic acid with a little ammonia* Such 
are the products, if the fire be managed so as to produce 
a moderate ebullition of the tar; but if it be conducted 
hastily and the sides of the retort made very hot, the 
oil that arises is converted into carbonic acid and carbo- 
nic Oxyd, mixed with carburetted hydrogen and hydro 
carbonats. But it produces more carbonic oxyd than 
coal does, and th& gas obtained does not afford so good a 
flame as the gas from coal. The oil produced from coal 
tar also, by striking agaanst the sides of the retort strong- 
y heated, is convertible into combustible mixed with 
uncombustible gases; so that the products of distilla- 
tion in the first instance, both of coal and wood, depend 
greatly upou the management of the heat applied. If in 
distilling the tar from wood, the distillation foe stopt 
when the acetic acid ceases to come over, and the oil 
begins to acquire a brown colour, the residuum in the 
retort approaches to the nature either of pitch or asphal- 
tum, according to the degree of heat it has undergone: 
it is fusible, inflammable, and electric, like resinous bo- 
dies, when the fire has not been strongly urged; but on 
continuing the distillation of the pitch, it passes into 
asphaltum, and then into a coaly matter, becoming less 
and less soluble in alcohol, and at last approaching in 
character to black lead. Hence both in coal and in 
wood, fire decomposes, violatilizes, and converts into 
gases the combinations of which hydrogen forms a large 
part, much sooner than the carbon, most of which re- 
mains in tlie coaly residuum. The process of nature, 
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as I have before observed, $eenis much the same 
in the produce of natural bitumen, petroleum and bi- 
tuixiinous coal, through all its gradations, till it be- 
<:omes anthracite and plumbago. Whether water or 
fire converted the original vegetable into coaly sub- 
stance is a needless inquiry here, and not yet de- 
termined any where. The lignites from peat through 
Surturbrand, and Bovey coal, to Jet, seem to have been 
produced by the action of water according to the ex- 
periments and observations of Mr. M^CulIoch: and in- 
deed as appears from the production of jpeat moss by 
means of submerged forests. 

With respect to these products of the distillation 
of wood, no information appears yet as to their value. 
The charcoal remaining in the retort and the tar, are 
obviously saleable articles in this countr}^; but the pyro- 
ligneous acid, is not yet so, inasmuch as we have not a 
sufficient number of dying and calico-printing establish- 
ments to create a demand for it.* From the oil of 
wood tar, there may be by means of fire an excel- 
lent bistre^ fit for the use of painters. Such arc the 
products obtained from the substances employed to 
produce also the inflammable gas called carburetted hy- 
drogen^ which furnishes gas light. For this purpose 
coal is better than wood. 

The following observations of Mr. Accuni on the 
products obtained by distilling coal, deserve attention: 

" Having thus far considered the nature of coal 
gas as a substitute for the lights now in use, it will be 
necessary tp attend more particularly to some other pro- 

* Messrs. MoUerat in Paris attempted a vinegar establishmeat, 
wherein it was made from pyroligneous acid, but they failed. 
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ducts which are obtained during the production of 
this species of light; namely, coke, tar, ammoniacal \u 
quor, &c. 

" Coke. — The substance called cokie, which con- 
stitutes the skeleton of the coal, or its carbonaceous base, 
is left behind in the retort^ after all thie cvaporable pro- 
ducts have been expelled from the coal hv, heat. 

" It is ^sufficiently known, that coke is a more 
valuable fuel than the coal from which it is obtained. 

*^ Hence, immense quantities are prepared in the 
large way, but the gaseous and other substances are 
lost in the process employed for carbonizing the coal.* 
In the manufacture of coal gas the coke comes from the 
retort, enlarged in size and greatly diminished in weight, 

* The preparation of coke is as follows: — A quantity of large 
coal is placed on the ground in a round heap, of from twelve to 
fifteen feet in diameter^ and about two feet in height; as many as 
possible of the large pieces are placed on their ends, to form pas- 
sages for the air; above them are thrown the smaller pieces andl 
coal dust, and in the midst of this circular heap, is left a vacancy 
of a foot wide where a few faggots are deposited to kindle it. 
Four or five apertures of thi4|kind are formed round the ring, par- 
ticularly on the side exposedto the wind; there is, however, sel- 
dom occasion to light it with wood, for other masses being gene- 
rally on fire, the workmen most frequently use a few shovels of 
coal already burning, which acts more rapidly than woody and soon 
iLiodles the surrounding pile; as the fire spreads, the mass In- 
creases in bulk, puffs up, becomes spongy and light, cakes into 
one body, and at l|bgth loses its volatile parts, and emits no more 
smoke. It then acquires an uniform red colour, inclinbg a little 
to white, in which state it begins to break into gaps and chinks, 
and assumes the appearance of the under part ^f a mushroom; at 
this moment the heap must be quickly covered with ashes, of 
which there is always a sufficient provision around the numerous 
fires, where the coke is prepared. 
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whea oompared with the originsd coal. In whatever 
state the coal may be when introduced into the retdrt| 
the coke is uniformly taken out in large masses, so that 
the refuse coal, or dust, and sweepings of the pit, which 
are now thrown away, may be employed and converted 
into an excellent fuel. Coke is decidedly superior t6 
Co^ for all domestic, and more especially for culina- 
ry purposes; the heat which it throws out being more 
uniform, more intense, and more durable. No flame, 
indeed, accompanies it, and it seldom needs the applica- 
tion of the poker — that specific for the ennui of En- 
glishmen; but these deficiencies are more than balanced 
by the valuable property of emitting no sparks, of 
giving more heat, and burning free from dust and , 
smoke. 

V That coke must give out more heat during its 
combustion than coal^ will at once become obvious^ 
when we consider that the quantity of matter which, in 
the combustion of coal is changed from a solid to a state • 
of elastic fluidity, must necessarily carry off' a portion 
of caloric, which then becomes converted in a latent 
state without producing heat„ whilst the glow of the 
coke radiates caloric with an intensity unimpaired by 
any demand of this kind. t 

" It is thus that coke, though somewhat more diffi- 
cult of ignition than common coal, always gives out a 
more steady, a more lasting, and a more intense heat. 

" The only inconvcnienqjes that attend the use of 
coke is, that, as it consumes, it leaves much more ashes 
than common coal, charcoal, or wood; and these muqji 
heavier too, which are, therefore, liable to collect in 
such quantity as to obstruct the free passage of air 
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through the fire; and further, that when the heat is 
very intensCy these ashes are disposed to melt or vitrify 
into a tenacious drossy substance, which clogs the 
grate, the sides of the furnace, and the vessels. This 
last inconvenience is only troublesome, however, whed 
the heat required is very great. In ordinaiy heats, such 
as are produced by kitchen or parlour grates, the ashes 
do not melt, and though they are more copious and 
heavy than those of charcoal or wood, they do not 
choke up the fire, unless the bars of the grate be too 
close together. 

" Xhe relative effects of heat produced by coke 
and coal are as follows: 

^' Six hundred pounds of pit-coal are capable of 
evaporating ten cubic feet of water in twenty hours, 
and four hundred and thirty pounds of coke are capable 
of evaporating seventeen cubic feet of water in twelve 
hours and a half.^ 

* In order to learn the relative effect of different kinds of 
fuel, with regard to their capability of pix>duchig heat, chymistry 
teaches that equal quantities of fuel alike expended, will raise the 
temperature of a given quantity of water through the same num- 
ber of degrees, whence, by knowing the original quantity and 
temperature of water, together with the quantity of fuel expended 
to raise the water to the boiling point, the result sought may be 
expressed by stating the quantity of water at 30 degrees, which 
would have been raised 180 degrees by one pound of the fuel em- 
ployed, or in the form of a rule. 

Multiply the quantity of vratef by the number expressing the 
degrees actually raised; multiply the ;number of pounds of fuel 
expended by one hundred and eighty degrees. Divide the first 
pFbduct by the latter, and the quotient will express the water 
which would have been raised one hundred and eighty degrees by 
one pound of the fuel. Or equal quantities of water may be com- 
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** The earl of Dundonald has shown that, in the. 
application for burning lime, a quantity of coke uni- 
formly burns a given portion of lime-stone in one-third 
part of the time that the quantity of coal from wkich the 
coke had been made could do. 

" This eflfeet is to be accounted for from having pre- 
viously freed the coal, or rather its coke, from the mois- 
ture and the tar, which it sends out during combustion, 
and which condenses on the middle and upper strata of 
stratified limestone and coal in the lime kiln, and impedes 
the whole mass of materials from coming into a rapid 
and complete ignition; because the greater the quantity 
of materials, and the sooner, the whole is ignited, the 
bettqpmd more economically the iime is burned, both 
as to coals and time; the saving of which last is a mate^- 
rial object, especially at lime kilns, where there is in the 
summer time a great demand for lime; the coke occa- 
sioning the kilns to hold a third more iime at the same 
lime. 

" In the art of making bricks, in the smelting of 
metallic ores, and the drying of malt, the advantages of 
coke over coal, are sufficiently known. 

" The following account given by Mr. Davis,* 
shows that the advantages that may be derived in the 
processes of burning lime, plaster of paris, and bricks, 

pletely evaporated ifnder equal surfaces and circumstances, with 
the different kinds of fuel, the nature of which is to be examinr 
ed; the quantities of fuel expended for that purpose give the rela- 
tive effect of the different kinds of fuel, with regard to thcfr 
power of producing heat. - 

. *Philosophical Magazine, Vol. 33, p. 433, 

P 
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by means of cokc^ are gneater thaa at first s^ht might 
. beimaginedr 

■ " The coke obtained in the gas process is so va- 
^ liiable^ that it appeara inexplicable that men should not 

I avail themselves of this mode of procuring light, to the 

, almost total exclusion of all other methods now in use. 

As a landholder, placed among an industrious but wholly 
I illiterate society of men, I have had the more opportu- 

?* * nity of trying this species of fuel or coke, which I 

/ could not otherwise procure in this sequestered spot, at 

,^ a tolembiy cheap rate, for purposes to which it has not, 

I as far as I know, been hitherto employed. I must tell 

you that I am my own lime-burner, plaster of paris 
i baker, and bHck-maker"; atid that in these procepss of 

rural economy I have derived the greatest benefits from 

this species of fuel, which I now prepare at a cheap 

■ rate, although I waste almost the whole of the light of 
the coal gas intentionally ^ The coal which I employed 
formerly for the burning of limestone into lime, is a 
very inferior kind of small coal, called here Welsh culm. 
The kiln for burning the limestone into lime is a cup- 
shaped concavity, surrounded with solid brick- work> 

^ > open at the top, and terminating below by an iron grate. 

It has a stone door that may be opened and closed 
for charging and emptying the furnace when required. 
This furnace I formerly charged with, alternate strata or 
layers of small coal and limestone, the latter being bro- 
Jlcu previously into pieces not larger than a man's fist, 
until the kiln was completely filled. The stone is thus 
slowly decomposed; the upper part of the charge de- 
scends, and when it has arrived at the bottom of the 
furnace new strata are super-imposed, so as to keep the 
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furnace continually full during a period ^i^fKf bours. 
The quantity of lime I procured with small coai formerly 
amounted to eighty -five bushels. The $t^ata of coal 
necessary for the production of this quantity of lime 
require to be four iiKhes thick, and the time necessary 
for calcination was, as stated already, fifty hours. 

" On applying coke instead of coal the produce of 
lime may be increased to neai'ly thirty per cent, from 
the same furnace, and the time required to efiect the 
calcination of this quantity of lime-stone is reduced to 
thirty nine hours: it also , rehires les^ attendance sa^ 
less labour y and the whole saving thus accomplished, 
amounts to more than MXy pj^r cent, on the lime-kiln. 

" I have lately also ?9[\ployed coke for the burning 
of bricks. My bricks are burnt in clamps made of 
bricks themselves. The plftce for the fuel, or fire-place, 
is perpendicular, about three feet high. The flues are 
formed by gathering or arching the bricks over, so as 
to leave a space between each of a brick's breadth; and 
as the whole of the coal, if this fuel be ejmployed, must, 
on account of the construction of the pile, be put in at 
once, the charge of the bricks is not, and never can be, 
burnt properly throughout; and the interference of the 
legislature, with regard to the measurement of tlie 
clamp, is a sufficient inducement for the m^iufacturcr 
to allow no more space for coal than he can possibly 
spare. ^ 

" If coke be applied instead of coal, the arches, or 
empty spaces in the clamp or pile, as well as the strata 
of the fuel, may be considerably smaller: the heat pro- 
duced in this case is more uniform and more intense, 
and a saving of thirty per cent, at least is gained* 
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* 
" In the baking my own plaster-stone I also employ 

coke. The calcination of the stone for mtoure I per- 
form in a common reverberatory furnace, and the men 
who conduct the process (who are otherwise averse to 
every thing new) are much pleased with the steadiness 
of the fire, and little attendance which the process re- 
quires, when coke is used instead of coal. 

- " These are the few facts 1 wish to state, with 
regard to the useful application of this species of fuel, 
which, no doubt, hereafter will become an object of 
economy of incalculable advantage to individuals, if its 
nature be better understood than it is at present.*' , 

" The quantity of coke obtainaUle from a given 
quantity of coal varies according to the nature of the 
coal employed. One chaldron of Newcastle coal pro- 
duced, upon an average, in the gas light manufacture, 
from one chaldron and a quarter to one chaldron and a 
half of well formed coke. If the carbcHiization of the 
coal has been carried to its utmost point, the coke pro- 
duced, has a brilliant silvery lustre* Such coke is ex- 
cellent for metallurgical operations, because it stands 
the powerful blast of the bellows, but for culinary and 
other purposes of domestic economy, the carbonization 
sifiould not be carried so far, because, the coke then 
produced, kindles more readily and makes a more cheer- 
ful fire. 

" CoattaTj oil and pitch. — Another valuable pro- 
duct obtainable from pit-coal, is coal-tar.* This sub- 

* In the year 1665, Beclvpr, a German chymist, brought to 
England his discovery of extracting tar from coal, this distillation 
be performed in close vessels. It is not mentioned in the records 
of the time; whether Becher obtained^ or rather collected any 
6ther articles than the tar. 
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stance is deposited, in the purifaction of the coal-gas, 
Ma separate vessel destined to receive it. 

" The coal-tar is so called from its resembling 
common tar in its appearance, and most of its qualities. 

" Several works have been, atdifFerenttimes, erecjted 
both in England aiid on the continent, to procure from 
coal a substitute for tar; but they turned out unprofit- 
able speculations. In 1781, the earl of Dundonald in- 
iented a mode of distilling coal in the large way, which 
enabled him not only to f6rm coke, but, 3t the same 
time to save and collect the tar. Even this process, 
however, for which 4 patent was taken out, has gained 
very little ground. Its object was still too limited: for 
though some of the ingredients of coal were procured, 
they were procured at an expense that nearly balanced 
the profits; and no attention whatever was paid to the 
coal-gas, which constitutes the most important part of 
coal. 

" Coal-tar may be used with advantage for paint- 
ing and securing wood that is exposed to the action of 
air or water. The wood being w*n^ed, the tar is ap- 
plied cold, and penetrating into the pores, gives the 
timber an uncommon* degree of hardnf^ss and dura-^ 
bility. 

" One chaldron of Newcastle coal produces in the 
gas light manufacture from one hundred and fifty to 
one hundred and eighty pounds of tar, according to the 
circumstances under which it isxproduced. 

" The tar obtained from Newcastle coal is speci- 
fically heavier than that produced from cannel coal; 
hence it sinks in water, whereas the latter swims oip the 
surface of that fluid. 
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"To render the tar fi^' for use, it requireii to be 
evaporated to give it a sufficient consistence. If this 
process be performed in close vessels, a portion of an 
essential oil is obtained, which is known to colourmen 
by the name of oil of tar. To obtain this oil, a com- 
mon still is filled with the coal-tar, and, being property 
luted, the fire is kindled and kept up very moderate, 
for die tar is very apt to boil up in the early part of the 
process. The first product that distils over is princi- 
pally a brown ammoniacal fluid, mixed however with a 
good deal of oil. As the process advances, and the heat 
is increased, the quantity of ammoniacal liquor lessens, 
and that of oil increases, and towards the end of the 
distillation the product is chiefly oil. 

" The oil and ammoniacal water which distil over 
do not mix, so that they may be easily separated by de- 
cantation. The oil is a yellowish inferior kind of oil of 
turpentine, which is very useful in painting ships, for 
making varnishes, and other coarse out-door work. 

" Two hundred pounds of tar produce, upon aa 
average, fifty-three pounds of essential oil. 

*' If the coal-tar is wanted to be converted into 
pitch, without obtaining the oil which it is capable of 
fumbhing, the evaporation of it may be performed in a 
common boilen but as it is extremely liable to boil over, 
the greatest precaution is necessary in conducting the ' 
evaporation. A boiler constructed on the plan of Mr. 
Thomas Smith (Am. Ph. Trans.) is very convenient 
for the conversion of coal-tar into pitch. The contri- 
vance consists in adding a spout, or rim, to the common 
boiler, into which spout the tar spreads itself as it rises» 
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andf by this means becomes cooled, and the boiling over 
is checked* 

^^ lOOOlb. of coal-tar produce, upon an average* 
from^ 460 to 480tb. of pitch. A subsequent fusion with 
a gentle heat, converts the coal-pitch into a substance 
possessing all the characters of asphaltum. 

" Atnmoniacal Jluid. — The properties of the am- 
monia! liquor, which accompanies the tar, and which 
is deposited in tlie tar cistern, has not yet been fully 
investigated. It is employed already in the manufac« 
ture of muriate of ammonia (sal ammoniac.)' One 
chaldron of coal affords from 220 to 2401b. of this am- 
moniacal fluid, which is composed chiefly of sulphate, 
and carbonate of ammonia. — Such are the products ob- 
tainable from coal. 



CHAPTER IV. 

41^ account of what has been done in England on the 
subject of Gas Lights. 

So little has been put in practice in France re- 
specting gas lights, that although it has been used once 
or twice as a thermo-lamp, the art of lighting the streets 
or apartments has not been made a distinct business 
there, or carried to any degree of perfection, or indeed, 
so far as I know, used at all. The French savans, or 
men of science, are not inferior to the F«nglish; but in 
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respect of the mechanic arts, in a large way, that nation 
is half a century behind Great Britain. They have 
more taste and more neatness in ornamental work, and 
in trinkets, but they fall farjshort of their rivals in almost 
every manufacture that contributes to national comfort, 
or national power. I wish I could say that we were at 
a less distance in this respect from the manufacturers 
and artizans of the mother country, whom we scarcely 
equal in any thing except ship-building. Nor shall we, 
till mathematics and chymistry come to be considered 
as indispensable branches of good education in every 
seminary on the American continent. 

The following history of the proceedings respect- 
ing gas lights, by Mr. Accum, is sufficiendy accurate: 

" Sketch of the Rise and Progress of the Discovery and 

Application of Coal-gas^ as a Substitute for pro-* 

curing Artificial Lights 

" To assist the reader in t^omprehending the na- 
ture and object of substituting coal-gas for tallow or 
oil, for the purpose of obtaining light, it may be pro- 
per to touch slightly upon the successive discoveries 
thjit have been made as to the decomposition of coal, 
and the application of its difierent ingredients. Such a 
sketch will add to the many examples that occur in the 
history of science and art, showing the slow progress of 
mankind in following up known principles, or extract- 
ing from acknowledged facts every possible advantage. 

" In the Philosophical Transactions of the Royal 
Society, Vol. XLI, so long ago as the year 1739, is re- 
corded a paper, exhibiting an account of some experi- 
ments*made by Dr. James Clayton, from which it ap- 
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pears that the inflammable nature of coal-gas was thea 
already known. Dr, Clayton, having distilled New- 
castle coal, obtained, as ' products of the process, an 
aqueous fluid, a black oil, and an inflammable gas- 
which he caught in bladders^ and by pricking these he 
was enabled to inflame the gas at pleasure. 

" It is further known, that in the beginning of the 
last century, Dr. Hales,* on submitting pitcoal to a chy- 
mical examination, found, that during the ignition of this 
fossil in close vessels, nearly one-third^of the coal be- 
came volatilized in the form of an inflammable vapour. 
Hence the discovery of the inflammable nature of coal- 
gas can no longer be claimed by any person now living. 

" In the year 1767, the bishop of LlandafFf examin- 
ed the nature of the vapour and gaseous products 
evolved during the distillation of pit-coal. This Ifeajrn- 
ed philosopher noticed, that the volatile product is nqt 
only inflammable as it issues from the distillatory ves- 
sel, but that it also retained its inflammability after 
having been made to pass through water, and sufiered 
to ascend through two high curved tubes. The solid 
matters obtained by this vienerable prelate, were an 
aqueous ammoniacal fluid, a tenaceous oil, resembling 
tar,' an ammoniacal liquor, and a spongy coal, or coke. 

" The fiirst discovery and application of the us^^f 
coal-gas for the purpose of illumination is claimed by 
Mr. Murdoch. • 

*' Dr. W. Henry, of Manchester, has published the 
following accountj of this discovery. 

* Vcgetab, Statics, vol. I. 

t Watson's Chymical Essays, vol. II. 

\ Thompsan's System of Chymistry, vol. I. p. 52. 
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" * In the year 1792, at which time Mr, Murdoch 
resided at Redruth, in Cornwall, he commenced a se- 
ries of experiments upon the quantity and quality of 
the gases contained in different substances. In tlie 
course of these he remarked, that the gas obtained by 
distillation from coal, peat, wood, and other inflamma- 
ble substances, burnt with great brilliancy upon being 
set fire to; and it occurred to him, that by confining 
and conducting it through tubes, it might be employed 
as an economical substitute for lamps and candles. The 
distillation was performed in iron retorts^ and the gas 
conducted through tinned iron and copper tubes to the 
distance of seventy feet. At this termination, as well 
as at intermediate points, the gas was set fire to, as it 
passed through apertures of difierent diameters and 
forms, purposely varied with a view of ascertaining 
which would answer best. In some the gas issued 
through a number of small holes like the head of a wa- 
tering pan; in others it was thrown out in thin long 
sheets; and again in others in circular ones, upon the 
principle of Argand's lamp. Bags of leather and of 
varnished silk, bladders, and vessels of tinned iron, 
were filled with the gas, which was set fire to, and car- 
ried about from room to room, with a view of ascer- 
tsdning how far it could be made to answer the purpose 
of a moveable or transferable light. Trials were like- 
wise made of the different quantities and qualities of 
gas produced by coals of various descriptions, such as 
the Swansea, Haverfordwest, Newcastle, Shropshire, 
Staffordshire, and some kinds of Scotch coals. 

" ' Mr. Murdoch's constant occupations prevent; 
ed his giving fartlicr attention to the subject at that 
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time; but he again availed himsetf of a moment of lei- 
sure to repeat his experiments upon coal and pi at at 
Old Cumnock, in Ayrshire, in 1797; and it may be pro- 
per to notice that both these, and tlie former ones, were 
exhibited to numerous spectators, who, if necessary, 
can attest tbem. In 1798 he constructed an app iratus 
at Soho foundry, which was applied during manv suc- 
cessive nights to the lighting of the building; wlien the 
experiments upon different apertures were repeated and 
extended upon a large scale. Various mediodi were 
also practised of washing and purifying the air, to get rid 
of the smoke and smeU. These experiments were con- 
tinued, with occasional interruptions, until theei>ocbof 
the peace in the spring of 1802, when the ilium inatioa 
of the Soho manufactory afforded an opportunity of 
making a public display of the new lights, and they 
were made to coiistitute a principal feature in that 
exhibition.' 

" In the year 1803 and 1804, Mr, Winsor exhibit* 
ed at the Lyceum, in Loiuion, the general nature of this 
new mode of iUumination, though the machinery for 
procuring, and the manner of purifying the gas^ he kept 
a secret. He exhibited the mode of conducting the 
gas through the house, and a number of devices, for 
chandeliers, lamps, and burners, by which it might be 
applied. Among these he proposed long flexible tubes 
suspended from the ceiling, or wall of the room, and at 
the end communicating with burners, or lamps, of dif- 
ferent kinds. This gentleman showed also by experi- 
ment, that the flame of the gas light produced no smoke; 
that it was not so dangerous as the flame of candles or 
lamps; that it could not produce sparka; and diat it was 
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' not so readily extinguished by giists of wind or tbrrenfe 

of rain. \ 

" Mr. Winsor's display of gas lights took- place 

more than two years before Mr. Murdoch's priority of 

, right was heard of. ^ 

" In stating these facts I do not mean to say that 
Mr. Murdoch derived the hiiit of applying the coal-gas 
IVom the previous exhibition of Mr. Winsor, because 
it is quite "within the bounds of probability that the ideas 
• of Mr. Murdoch may have arisen totally independent of • 
all acquaintance with Mr. Winsor's. 

f 4< 'pi^^ claims of invention, or the determination of 

the right of priority, concerns the public only so far as 
the honour and estimation of any useful discovery con- 
ferred on the inventor may induce other individuals to 

• ^ • devote their talents to similar pursuits; by means of 
which, more discoveries may be made, and the subject 
of human invention become extended, or rendered 
more useful. For as the mere benefits which mankind 
may derive from any particular discovery, they are cer- 
tainly more indebted to the person who first applied the 
discovery to actual practice, than to him who first made 
it, and merely illustrated it by barren experiments. 
Mr. Winsor certainly pressed on the mind of the pub- 
lic with unremitted perseverance and diligence the ex- 
tensive application of gas light in the year 1802, but 
he made no new discovery with regard to the compo- 
sition of coal; he did not even invent the mode of con- 
ducting the gas througff tubes; and if he has pointed 
out the particulars of the process, he has made a very 
important, though not the most brilliant improvement 
ih this line of business. Mr. Winsor'is publications 
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are, perhaps, but ill adapted to promote his cause; and 
the exaggerated calculation which the sanguine mirid 
of a discoverer is naturally disposed .to indulge in, have, 
to superficial observers, thrown an air of ridicule and 
improbability on the whole sclieme of lighting with 
gas. 

" It may, however, be safely affirmed, that if the 
$ame facts had come forward under the sanction of 
some great name in the chymical or philosophical world, 
the public incredulity would long since have been sub- 
dued; and the plan, which for many years has been 
struggling for existence, would have been eagerly 
adopted as a national object. 

'' On the 18th of May, 1804, Mr. Frederick Al- 
bert Winsor took out a patent for combining the saving 
and purifying of the inflammable gas, (for producing 
light and heat,) the ammonia, tar, and other products 
of pit-coal, with the manufacture of a superior kind of 
coke, (see Repertory, 2d seriee, v. 172.) And, lately, 
the same gendeman has taken out a second patent, for 
further improvement in these processes. 

" In the year 1805, Mr. Northern, of Leeds, also 

directed the attention of the public to the application of 

coal gas, as a substitute for tallow light, as will be seen 

, by the following extract of the Monthly Magazine for 

April, 1805. 

" * I distilled in a retort fifty ounces of pit-coal in a 
red heat, which gave six ounces of a liquid matter co- 
vered with oil, more or less fluid as the heat was in- 
cfeased or diminished. About twenty-six ounces of 
cinder remained in the retort; the rest came over in the 
form of air, as it was collected in the pneumatic appa- 
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ratus. I mixed part of it with atmospherical air, and 
fired it with the electric spark with a tolerable explo- 
sion, which proves it to be hydrogene.— ^Whedicr any 
of the other gases were mixed with it, I did not then 
determine. In the receiver I found a fluid of an acid 
taste, with a great quantity of oil, and, at the bottom, a 
substance resembling tar. 

" * The appamtus I make use of for producing 
light is a refiner*s crucible, the top of which (after 
filling with coal) I close with a metal cover, luted with 
clay or other luting, so as to prevent the escape of the 
gas; a metal pipe is soldered into the cover, bent so as 
to come under the shelf in the pneumatic trough, over 
which I place a jar with a stop-cock and a small tube; 
the jar being previously filled with water, the crucible 
I place on the com'mon or other fire as is most conve- 
nient; and as the heat increases in it, the gas is forced 
rapidly through the water into the jar, and regularly 
displaces it. I then open the cock and put fire to the 
gas, which makes its escape through the small tube, 
and immediately a most beautiful flame ensues, perfect- 
ly free from smoke or smell of any kind. A larger 
light, but not so vivid pr clear, will be produced with- 
out passing the gas through water, but attended with 
a smoke somewhat greater than that oif a lamp charged 
with common oil. 

** * I have great hopes that some active mechanic 
or chymist will, in the end, hit oh a plan to produce 
light for large factories, and other purposes, at a much 
less expense, by the above or similar means, than is at 
present produced from oil.' 
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" Soon aftierwards, Mr. Samuel Cleg, of Manches- 
ter, engineer, communicates an account of his method 
of lighting up manufactories with gas light to thcT So- 
ciety of Arts, for which he received the silver medal. 

*^ Since that time the application of gas light has 
spread rapidly, and numerous manufactories and other 
establishments have been lighted by coal gas.^ / 

"In France, the application of gas lights to eco- 
nomical purposes, was jpointed out l<mg before it was 
publicly introduced into this country. M. Le Bon had 
a house fitted up in Paris, in the winter of 1802, so as 
to be entirely illummated by gas lights, which was seen 
by thousands with admiration; and had a brevet d^in- 
vention (patent) granted to him by the French govern- 
ment, for the art of producing light from wood, ignited 
in close vessels. 

" Many other attempts have been made to derive 
advantage from the different ingredients of coal; but ' 
they are too obscure to merit particular enumeration^ 

" In the year 1808, Mr. Murdoch presented to the 
Royal Society his account of the application of gas 
light, and was complimented with count Rumford's 
medal for the same. 

" The following statement is taken from Mr. 
Murdoch's paper. 

" * The whole of the rooms of the cotton mill of 
Mr. Lee, at Manchester, which is, I believe, the most 
extensive in the united kingdom, as well as its count- 
ing-houses and store-rooms, and the adjacent dwelling 

tt * This gentleman is at present engineer to the Gas Light 
Company.'' 
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bouse of Mr. Lee, are lighted with the gas from coal. 
The total quantity of light used during the liours of 
burnihg has been ascertained, by a comparison of sha- 
dows, to be about equal to the light which 2500 mould 
candles, of six to the pound, would give; each of the 
candles with which the comparison was made con- 
suming at the rate of ^ths of an ounce (175 grains) 
of tallow per hour. 

" * The gas burners are of two kinds: the one is 
uf>on the principle of the Argand lamp, and resembles 
it in appearance; the other is a small curved tube with' 
a conical end, having three circular apertures or perfo- 
rations, of about a thirtieth of an inch in diameter, one 
at the point of the cone, and two lateral ones, through 
which the gas issues, forming three divergent jets of 
flame, somewhat like a fleur-de-lis. The shape and 
general appearance of this tube has procured it, among 
the workmen, the name of the cockspur burner* . 

- " *The number of burners employed in all the 
buildings amounts to 271 Argand, and 653 cockspurs, 
each of the former giving a light equal to that of four 
candles of the description above-mentioned; and each of 
the latter a light equal to two and a quarter of the same 
candles; making therefore the total of the gas light a 
little more than equal to that of 2500 candles, six to the 
pound. When thus regulated, the whole of the above 
burners require an hourly supply of 1250 cubic feet of 
the gas produced from cannel-coal; the superior qua- 
lity and quantity of the gas produced from that ma- 
terial having given it a decided preference in this situa- 
tion over every other coal, notwithstanding its higher 
price. . ' 
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'''' < The time durh^ which the gas tight b used 
tnayy upoa an average c^ die whole year, be stated at 
least at two hours per day of twenty-four bourse Im 
some mills, where there is over work, it wiU be tl^ee 
hour^ and in the few where lught woiIl is stiU conti- 
nued nearly twelve hours^ But taking two hours per 
day as the commim aven^ throughout the year^ the 
iXHisumption in Messrs. Philips and Lee's mill wUl be ; 

1250 + 2 « 2500 cubic feet of gas per day; to prodtiar ^ 

ivhich 700 weight of canoel-coal is required in the re- 
tort. The price of the best Wiggan canneUcoal (the 
acMTt used) is IS^d. per cwt« {22s. 6d per ton) delivered I 

at the mill, or say about eight shillings for the seven | 

hundred weight. Multiplying by the number of work- 
ing days in the year, (313) the annual consumption of 
coal will be 110 tons, and its cost 125/. 

" * About one-third of the above quantity, oi*say 
forty tons of good common coal, vattre ten shiHmgs per 
ton, is required for fuel to heat the netorts, the annual t 

amount of which is 20/. 

** ' The 11© tons of cannel-coal, when distilled^ 
produce about 70 tons of good coke, which is sold 
upon the spot at 1^. 4rf. per cwt. and will therefore ^ 

amount annually to the sum of 93/. « , 

** * The quantity of tar produced from each ton of 
cannel-coalis from eleven to twelve ale- gallons, making ^ ^ 

a total annual produce of about 1250 ale^galkms, which 
not having been yet sold, it c^not yet be determined 
its value. 

" * TJie interest of the capital expended in the ne- 
cessary apparatus and buildings, together with what ii 
considered as an ample allowance for we;ir and tear, is "^ 
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' stated by Mn Lee at about 550/. per aimum, in which 

some allowance is made for this apparatus being made 
1^ tipon a scale adequate to the supply of a still greater. 

^ quantity of light than he has occasion to make use of. 

" * Mn Lee Is of opinion that the cost of attend- 
ance upoli candles would be as much, if not more, than 
upon the gas apparatus; sb ,that, in forming the com- 
parison, nothing need be stated upon that score on 
either side. 

" ^ The economical statement for one year, then, 
stands tlius: 

Cost of 1 10 tons of cannel-coal - 125/. 

Ditto of 40 tons of common ditto, to car- 
bonise - - • - ^30 

. * InaUUS 

Deduct the value of 70 tons of coke - . 9S 
The annual expenditure in coal, after de- 
j ducting the value of the coke, and 

without allowing any thing for the tar, 
is therefore - - -52 

And the interest of capital sunk, and wear 

and tear of apparatus - - 55Q 

.Making the^total expense of the gas appa- 
ratus per annum, about - 600 
" * That of candles, to give the same light, would 
N be about 2000/. For each candle, consuming at the 
rate of ^ths of an ounce of tallow per hour, the 2500 
candles burning, upon an average of the year, two hours 
per day, would, at one shilling per pound, the present 
^ jwice, amount to nearly the sum of money above- 
mrationed* 
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^^ ' If the comparison were made upon an average 
of tliree hours per day, as in most cases, would per-^ 
haps be nearer to the truth, and the tear and wear re« 
maining nearly the same as on the former case, the 
whole cost would not exceed 650L while that of the 
tallow would be 3000/.' 

*^ Mr. Ackerman, in London, has shown that the 
art of gas light illumination is not ccnifined to great 
manufactories, but that its advantages are equally ap- 
plicable to those on a moderate scalcf. The whole of 
Mr. Ackerman's establishment, his public library, 
warehouse, printing offices and work shops, together 
with his dwelling house, from the kitchen to the draw- 
ing room, has, for these four years past, been lighted 
with gas, to the total exclusion ofall other lights. The 
result of the whole of this proceeding will be obvious 
from the following letter. 

TOMR.ACCUM:. 

" In answer to your request, with regard to my gas tights, 
which I BOW have in my house, I take this mode of informing you, 
that i charge two retorts with 240lbs. of cc^, half cannel and half 
Newcastle, from which I extract 1000 cubic feet of gas. Toob- - 
tain this quantity of gas, whej^ the retorts are cold, I use from 100 , 
to 1 lOlbs. of common coals; but when they are in a working state, ' 
that is to say, when they are once red hot, the carbonising fuel 
amoimts to about 25lbs. per retort The bulk of gas thus obtain- 
ed supplies 40 Argand's lamps, of the large size, for four hours 
per night, during the long winter evenii^s, together with eight 
Argand's lamps and about 22 single cockspur burners, for three 
hours per night: in addition to which my printers employ 16 cock- 
spur burners for ten hours per day to heat their plates instead of 
charcoal fire. In the depth of winter we charge two retorts per 
day: but, upon an avenge, we work 365 retorts in 365 days. ^ 

<< Now 365 retorts, containing 120lbs. of coal each, make 
43800lbs. which is equal to ten chddrons of Newcastle and eight 
tons of cannel coal. ' 
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to cjfaaldqpni of M'eweattle eoalt, «t65«.indce 52 10 

$ toni of Moiiel coal/ (thia coal is sold br weight) i^ lOOt. per |on 40 

7 elialdroDS of common coals for carbooisiDg, at 55t .19 5 

7ov|^gQi|^ud Che •erraiitlbraMMi^iogtlKpaappairNtiia 30 

Interest of money sunk 30 

Tbe wear aad ten* of tl^e gas .ttgbt apptmtai I ^npidar lo be 
equal to the wear and tear of lamps, oandlesticksy &c. em- 

^lof «d for oil, tallow, kc. ■ ■ 

Total expense of the gaa lighto 151 15 Oy 

PSPUOT 

523 chaldrontof eoke, at 60«. per chaldron .......... 69 

Ammoniacal liquor . • 5 

Tar 6^ 

Charcoal employed by the copper-plate printers to heat their 
plates* ^hieh Is now done with the piM light flame* eoag 

annually SI 

Two fbaldrops of coals inwiii« ysed at fnel, for waqning th« 
house, since the adoption of the gas lights, M 65*. per 

ehaldron . . « 10 

lU 10 

Nett expenses of the gas lighto iO 5 

The lights used in my ei tahlishinenti prior to the g»s li|M*» wiMMinted 

annually to t 100 

3ty pcesent system of lighting with gas eoitf» peirnnn .40 5 

Bafameein&Yonr ofthegas€oroneyeer 119 IS 

<< Such is the simple statement of my present system of 
lig^hting, the brilliancy of which, when contrasted with our former 
lights^ bears the same comparison to them a^ a bright summer 
Bun-shine does to a murky November day: nor are we» as formerlyi 
almost suffocated with the effluvia of charcoal and fumes of can- 
dles and lamps. In a^ldition to this, the damage sustained by tb* 
spilling of oil and tallow upon prints, drawings, books and paper. 
See. amounted annually to upward of 50/. All the workmen em* 
ployed in my establishment consider their gas lights as the greatest 
blessing: and I have only to add, that the light we now>, enjoy> 
"were it to be produced by means of Argand's lamps or candles, 
would cost at least 350/. per annum. 

<< I am, with respect, 
« Yours, 

<< R. AoKBRMAJfv 

^< Strand, March 13, 1815.'' 

* Although eannel coal seDs at nearly donhle the price of Keweastle coal, I 
\i8e it in preference to the latter^ hpcAOse H ail^rds e larger portion of gas, siid 
gives a much more hnlUant light. 
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" Anotlusf mamifactwcr» who wu one of the first 
that adopted the use of this methoid of iUumihatioa in 
the small way» and who gave a statement of its advan* 
tages to the puUic, is Mr* Cook, a manufatiturer of n^ie- 
lal toys, at Birmingham, a clear-headed, prudent man^ 
not apt to be dazzled by a fanciful speculation, but go- 
vemed in his transactions by a simple balance of profit 
and loss. There is a naivete in his own account of the 
process which will amuse as w^ll as instruct the reader. 

** ' My apparatus is simply a small cast iron pot« 
of about eight gallons, with a cast iron cover, which I 
lute to it with sand. Into this pot I put my coal. I 
pass the gas through water into the gasometer or re* 
•ervoir, which holds about 400 gallons; and, by means 
of old gun-barrels, convey it all round my shops. Now, 
from twenty or twenty-five pounds of coal, I make per* 
haps six hundred gallons^ of gas; for, when my reser- 
voir is full, we are forced to bum away the overplus in 
waste, unless we have work to use it as it is made: but, 
in general, we goon making and using it, so that I can* 
not tell to fifi^ or a hundred gallons; — and, in fiict, a 
great deal depends on the coals, some coals making 
much more than others* These twenty*^ve pounds cX 
coal put into the retort, and say twenty- five pounds 
more to heat the retort, which is more than it does 
take one time with another, but I am willmg to say the . 
utmost, are wcxth firar-pence per day. From this fi>ur« 
pence we bum ei|^teen or twenty lights during the 
winter season.' 

*^ Thus are the candles, which Mr. Cook used to 
emfdoy, fad which cost him three shillings a day, en- 

* A "vine- gallon is equal to 231 cubic uiclije9. 
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tirely sjuperseded. But, besidtt his expense in can- 
dles, oil and cotton for soldering, used to, cost him fuU 
30/. a year, which is entirely saved, as he now does aU 
his soldering by the gas flame only. For, * in all trades 
in which the blow-pipe is used with oil and cotton, <xr 
where charcoal is employed to produce a moderate heat, 
the gas flame will be found much superior, both as to 
quickness apd neatness in the work: the flame is shaip- 
er, and is constantly ready for use; while, with oil and 
cotton or charcoal, the workman is always obliged 
to wait for his lamp or coal getfing up; that is, till it is 
sufficiently on fire to do his work. Thus, a great quan- 
tity of oil is always burned away useless; but, with the 
gas, the moment the stop-cock is turned, the lamp is 
ready, and not a moment is lost.' We must refer to 
Mr, Cook's letter for the details of expense, which he 
gives with faithful minuteness, and always leaning to 
the side unfavourable- to the gas. The result of the 
whole is, that he saves 30/. out of the 50/. which his 
lights formerly cost him: and, when we consider that 
his calculation allows the gas lights to burn the whole 
year, and the candles only twenty weeks, there can be 
little doubt, that the savings in this case follow nearly 
the same proportion as in the former. If the apparatus 
be erected even on a smaller scale^ * th? saving,' Mr. 
Cook assures us, 'will still be considerable: for the - 
poor man, who lights only six candles, or uses one 
lamp, if the apparatus is put up in the cheapest way 
possible, will find it only cost him 10/. or 12/. which 
lie will nearly, if not quite, save the first year.' 

" Mr. Ackerman, having in this town, set the ex» 
ample of lighting his establishment with gas^ several 
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xaSkst tfidividuals soon followed the attempt, .The fol- 
lowing statement will show, that this species oflig^t 
may be made use of with the greatest advantage, upon 
a ^iU smaller scale, where no great nicety with regard 
to the apparatus for procuring gas is required. The 
following report I have received frpm Messrs, Lloyd, 
of Queen Street, Southwark, thimble manufecturers 
and whitesmiths, who have used the gas light for sol- 
dering and other purposes these five years past. 
From 4 pecks or 1 bushel of coals, weighing 
691bs. for which we now pay (1809) 1^. 
we produce 4^ pecks of coke, and ^ peck 
of coal not carbonised remains in the 
distilUng pot, which together with the 
eoke weighs 581bs. 6 oz, value at \s* per 
bushel 14 

We procure 6lbs. 4oz. of tar, which we use 

as pidi-^it saves us 10 



2 4 
Dedi^ct for coal 0.1 



Profit on coke and tar 1 4 



The gas yielded by the four pecks of coals 
in the pot make 42 brilliant lights, which 
bum seven hours. To keep 42 tallow 
candles, which were formerly used in the 
manufactory, burning for the same time, 
required 71bs. which at 1^. per lb. cost 

To this add profits on coke and tar 



Gained out of ^very bushel of coal 



7 
1 
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4$ €Qtt€£fnit^ ChsL^hU. 

^^ ^ The gas bumcrt made uae of in our nanvfto 
tary produte jets of iiajne^ which in our buskieas, where 
much aoMertng; with the bbwing-pipe must be do&e^ 
have a decided superiority over Argand's lamp^. We 
are not nice concerning the quality of the gas— *a great 
part of it is burned fix)m the gasometer, without allow* 
ing it to purify itself in the gasometer, because oor 
gasometer is not large enough to store up die whole 
quantity of gas we want for use«' '' 



The following report of a committee of the house 
of commons, on the subject of coal gas, contains so much 
important information on the question, that I think it well 
worth republication in part here: it will tend to obviate 
many doubts and fears as to the safety and expediency 
of coal gas lights; and the evidence relating to coke, as 
applied to the smelting of iron, will by and by be well 
worth the serious attention of our iron masters, when 
wood becomes scarce, and iron ore more plenty than 
fuel. Indeed the great difference between the value of 
bar iron in England and America, arises chiefly from 
the greater expense of charcoal of wood over charcoal 
of coal. At present, (March, IB 16) bar iron sells at 
Birmingham from 9/. to 9^. sterling; with us the price 
is nearly quadruple. Experiments are wanting on the 
use of anthracite (the Wilkesbarre and Lehigh coal) 
for the purpose. 



MINUTES OF EVIDENCE 

TAE&K j^y&FOKE TVm COJfJflTTlE, TO WHOM THS BILI^ TO INCOft- 
PORATE CERTAIN PERSONS FOR PROCURINQ COKE, OIL, TAR, 
PITCB, ASPHALTUM, AMJBiONIACAL LIQUOR, ESSENTIAL OIL, 
AND INfLAMMABLE AIR, FROM COAL; AND FOR OTHER PUR- 
POSES; WAS COMMITTED. 

Committee, on Gas Light and Coke Company^ s BiU. 

Yencriiy S^ die Maij, 1809. 

Sir James Hall in the chair. 

The petition of Mr. Murdock, was read, v 

Agent for the petitioner, Mr. Jame« Weston. 
Counsel for the bill, Messrs. Warren and Hatrisoo* 

^Counsel for the petition, Mr. Brougham, 

Mt* Aecum <:alled and examined hy Mr. Harrison^ 
counsel for the bUl. * 

I i£i.i£v£ you are a chymist, and have been for 
sometime engaged in assisting the committee in ex« 
perimentson tfte consumption of coal? — I have. 

State to the committee the process by which coal 
is decomposed, a^ the products that are derived from 
tteit decomposition.-— The coal is submitted to close 
vess^ to the action of the heat of.ignitionp and by that 
process these products are obtained. ^ 

Will you state the products you allude to?— -The 
products are inflammable gas, tar, pitch, essential oil, 
and an ammoniacal liquor, and in the distillatory vessel 
remains behind the well-known substance, coke. 

What quantity of coke is produced in proportion 
to the coal used? — It may be made to increase to 
double the bulk of the coal. 
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Wl^at is the quantity of coke produced hf the de- 
composition of i chaldron of coals, according to Mr; 
Winsor's process? — One chaldron of coal will produce 
one chaldron and three quarters of coke. 

Are you speaking of relative <|uantities by mea- 
sure? — I am. 

Have you made experiments on the coke produ- 
ced in one of Mr. Winsor's s$oves? — I have made thcrai 
repeatedly. 

State to the committee the result of those experi- 
ments.— With regard to the coke, I have compared it 
with other combustible matters usually employed; I 
have compared it with coal, and from those experi- 
ments I have reason to state that the quantity of heat 
^iven by a given quantity of coke, if you compare them 
weight for weight, is as three to oncy provided the coke 
has been well prepared; but this' must depend greatly 
upon the nature of the coke produced: if the coke have 
been well prepared, the proportion I found usually was 
as three to two. 

Is the stove made by Mr. Winsor so constructed 
as to prepare coke of good quality?-— It is. 

. Is it equal or superior to coke made by the ordi- 
naryprocess?-— It is superior to that kind of coke which 
I Tiave hitherto been able to procure in the market 

Now will you state its relative power of producing 
. heat by bulk? — It must depend upon the shape of the 
coke. If large quantities are given* in the form of a 
cylinder, it must make a material difference than if 
given in the form -of a globe or v other shapes; I could 
certainly say that coke is as three to tWo, by experi- 
ments I haye frequently made. 
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Compare a bushel of coal and a bushel of coke to* 
gether,^ and what will be the result?— It would require, 
three bushels of coal to produce th^ same quantity of 
heat as is produced by two bushels of coke. 

State any experiments you have made to ascertain 
that fact. — I have taken a measured quantity of water, 
and I have applied heat to that tirater by means of coke^ 
until all the water was evaporated. In this way I learnt 
the quantity of one kiml of fuel necessary to evaporate 
such a given quantity of water as a standard; for a cer- 
tain quantity of heat is absolutely necessary to produce 
the effect. I have then made the same experiment with 
coal, and I found that to evaporate a like quantity of 
water it required two of coke tO three of coal; that is, 
three bushels of coal to evaporate a given quantity of 
water, whereas two bushels of coke are only required. 
Have you ascertained its quality, by using it i£i 
the smelting of ores? — I have. 

What is the result of any experiment you have 
made in smelting, as to the quality of the coke? — I 
have smelted a given quantity of lead^ore, and several 
other kinds of ore, as ore of copper. I have tried it in 
ore of iron likewise, and I found that when coke was 
made use of, instead of common coal, I could effect the 
process in half the time that I could when coal was em^ 
ployed, ind little more than half the quantity of coke 
was necessary to accomplish my ol^ject. 

Have you made any experiments with coke made 
in Mr. Winsw's stove, and coke you have procured, 
in the course of your operations a$ a chymist, so as to 
ascertain the relative value of the one and the other?— 
The coke which I have been able to obtain Jn the jx^ZTr 
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ket ma of so indifferent a nature, that it hardiy could 
be compared with the coke obtained torn Mr. Win-i 
sor^satore. - 

You have no difficulty in saying that the Coke ob- 
tained from Mr. Winsor's stove b of veiy superior 
quality? — It is far superior, t 

Is a coke fire easily lighted for the use of houses 
and families?-«-£quaIly easy as a coal fire, provided the 
cdkc has not been charred too much, or has not been 
exposed to too intense a heat. 

Is it a fire that can be used comfortably and plea- 
santly in private houses, both for cooking and for use 
in rooms? — I should have no objection to use it in my 
own family, and in my own laboratory, and should give 
die preference on account of less trouble it requires, 
and its longer duration and intensity of heat. 

I believe it produces no smoke?— **There is no 
smoke at all, hardly. 

And of course it do^s not make the same dirt?— . 
Certainly. 

Is there any unpleasant smell attending the use of 
it in private rooms? — None in the coke of Mr. Winsor, 
but in the coke of commerce there is a consida:abIe 
sulphureous odour. 

Does the coal which is called in the north '* slack," 
which is considered as refuse coal, make coke of good 
quality?— It answers the purpose exceedingly well, for 
it is the same substance as the coial, only comminuted, 
thst is, in small particles. 

Does the construction of Mr. Winsor's stove pro- 
duce- diiferent kinds of coke? — Coke may be produ- 
j^ed accordmg to the will of the proprietor by means of 
the stove. 
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But I am asking now if two descriptions of coke^ 
MC nearer the fire, and the other further from th^ ac- 
tion of the' fire, are not produced in d^ ordinary opera* 
tion of decomposiAg a quantity of coal for producing 
ps Iight?-«^Certainly there are. 

Will you state the difference; whether one is not 
better for the founder, and the other for private use?-~ 
The one kind which is produced, and which has been 
exposed to a less heaft, possesses the property of burning 
in a pleasant flame, and will therefore answer the pur- 
pose of the kitchen for culinary purposes, and wherever 
^ coke fire is required, which is easily lighted, and will 
jrield a pleasant fire. The o&er, on the contraty, is 
superior for the purpose of the smelter, for the labora* 
tory, for the furnace, and in allihe situations where in- 
tense heat is demanded, and pisffticularly if the bellows 
be applied to assist die combustion of it. 

Has the coke made in Mr. Winsor's stove been sub- 
jected to the action of the blast-pipe, so as to ascertain 
if it be fit for all purposes of smelting where the most 
powerful heat is required? <~Thp fusing of Ithe metallic 
ores was effected in that manner by means of a blast. 

You have stated its relative value with respect (• 
the quantity of heat; I now wish you tp state its com- 
perative vdue with coal, taking the duration of a fire.— - 
I believe this is obvious, from the quantity of he^ 
which Is produced, which is as three to two in favour 
of coke. 

Does the same bulk of coke with coal produce a 
greater heat, or what b the relative duration of a fire 
made with coke and with coal?— -I found in the ordina* 
ry way of my housekeeping, when I applied it> that 



54 Concerning Gas Ligfai. 

where I light a fire with common coal, it lasted from 
eight o'clock in the morning till twelve. If the grata 
were filled with coke, the fire lasted till six in the even- 
ing, no. attention being paid to the coke; whereas a 
considerable attention was paid to keeping up a propor" 
combustion of coal. - ^' 

Was it an equal quantity in both cases?— It was 
the same quantity. It was as much as could be heap- 
"^ ed conveniently in the ordinary wajr of housekeeping. 
Do you happen to know the quantity of coke pro- 
duced frotn a given quantity of coal, say a chaldron, in 
the ordinary way coke is produced; I am not speaking 
now of /Mr. Winsor's stove, but in the common way?— ^ 
" I cannot state any thing to that point. 

Mr. Accum caUed^ arid examined by Mn Warren* 

What species of coal was it you made use of in 
the experiments you have spoken of; was it Newcastle 
coal?— It was Newcastle coal. 

Then no experiments were made by you with any 
other coal than Newcastle coal?— They were not. 

Was this coal called slack, or the common, ordi- 
nary coal? — It was the common coal; the coal in com- 
mon use. 

You have stated, that a given quantity of coal con^ 
verted into coke will produce more heat than the origi- 
nal quantity of coal itself would h^e producedfdoyou . 
mean as to intensity or as to absolute quantity of heat?— 
I mean to say, that if a given quantity of coal is ap- 
plied, under certain circumstances, to produce a certain 
effect, such as" the evaporation of water, or the roasting 
of a piece of meat, Ae effect produced by such a quan*^ 
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**"■'• \- 
tity of coal, when compared with the effect produced 

by a like quantity of coke applied under the same cir- 

cunvstances, is in favour of the coke, if it be taken by 

weight, as three to one, or, if it be taken by bulk or 

measure, as three, to two, provided all circumstances ^ 

are the sqme. 

When you state similar quantities, do you mean 
weight for weight of coke against coal, or the coke pro* 
duced from an equal weight of coal? — I mean to say, 
that if I put on the fire a bushel of coal fifty pounds 
weight, or any given weight of coal, to warm a room, 
or to do any other thing, the ur^avoidable loss which is . 
incurred during the combustion of that coal arises from 
a portion of the coal passing unburnt through the grate, 
and mingling with the cinders that are produced; and, 
further, that a quantity of water is contained in a given 
quantity of coal; and these are the chief causes of the less 
production of heat; for a certain quantity of coal thus 
passes through the grate unburnt: it may be said that it 
is taken up again and burnt: and I have done so, and I i 

found-from experience, after making use of four coal- 
scuttles of coal, twenty.fivc per cent of loss had been ; 
unavoidably incurred. 

Which, according to your experiments, will give 
the greatest quantity of heat, an hundred weight of coal, • 
or that hundred weight of coal when it i^ made into 
coke?— It certainly gives more heat before it is con- 
verted into coke. 

Have you ascertained what would be the weight of 
f)ne hundred pounds of coal converted into coke in* Mr. 
Winsdr's manner? — This may be inferred from the 
products that aife obtained during the conversion of 
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coke. From the one hunckod pounds we wiU deduct 
thirteen or fourteen pouads per hundred weight, and 
the remainder will give the quantity, by weight. 

If coal lose no more than thirteen pounds per hun« 
dred weight by being converted into coke, and i^ 
weight for weight, coke yields a greater quantity of 
heat than coal, in the proportion of three to two, would 
it not follow, that a given quaiuity of coal, converted 
into coke, would give more heat than the coal itself?-^ 
The combustion of the coal cannot be effected under 
the favourable circumstances that coke can; and the 
way has hitherto been to subject it to investigation by 
producing the heat in a common grate. The combusr 
tion of coal In the ordinary way, in a grate or in a fur- 
nace, is exceedingly imperfect; and a considerable quan* 
tity of coal escapes combustion, where all the quantity 
of coke does its duty. 

You stated just now, that a fire of coal burning, as 
I understood you, with equal intensity, would not last 
so long as one of coke; that is, that if two equal gr^es 
were one filled with coal, and the other with coke, and 
were permitted to burn, giving out an equal quantity of 
heat, the coke would last from eight till six, while the 
coal would only last from eight till twelve? — Ye^r. 

Does it not seem to follow from that answer, that 
the actual quantity of heat given by the coke would ex- 
ceed the quantity of .heat given by the quantity of coal, 
in the proportion of ten to four? — That is the ratio in 
round numbers. 

You stated just now, that one hundred weight of 
coal produced a greater heat than one hundred weight 
of coLt; howdt) you understand that? do you mean it 
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would be more dur^bloi or wquld it, in itself, contaki a 
greater quantity of heat? — If it could be bunit in th? 
perfect way that coke is, the quantity of heat must bf 
larger,, because there is a part of the combustible mat* 
ter in coal which is lost, and which makes its appear- 
ance in the form of a different product during the con^ 
version of coal into coke; but the nature' of the coal 
does not permit that the whole of it should undergo 
combustion in the grate, or in the furnace, whereas that 
of the coke does not escape its combustion, or very lit^ 
tie of it. 

I think you allowed} and do allow still, that one 
hundred weight of coke burns several hours longer 
than coal?— It does in the ordinary way. 

Is not, therefore, for all practical purposes, one 
hundred weight of coke more essential in point of heat 
than one hundred weight of coal? — Certainly it is. 

\An answer given by the witness on a former 
day wa^ read to /lim.'] 

Be so good as to state in numbers what quaiitity of 
water will be evaporated by a given quantity of coal: — 
That it is impossible for me to do, or perhaps for any 
body else. 

Be so good as to state in numbers the quantity of 
water which will be evaporated by a given quantity of 
coke: — To neither of thoj»e questions I can give an 
answer. 

If you are unable to answer either of those two 

questions, in what manner do you draw the inference in 

the answer stated to the question that was just now read 

to you? — I draw the inference from the observations I 

f made at the time the experiment was made. I remem- 

H 
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bcr perfectl) well that the proportion of coal was three 
to one, bbt 1 do not recollect the quantity of water, or 
the precise quantity of coal necessary, but 1 remembef 
the result^ and do not recollect the precise figures. 

Can the witness not state what quantity of water he 
evaporated with three bushels of coal? I cannot 

Have you any memorandums of the experiments 
you made? I have* 

Do diese memorandums show the quantity of wa- 
ter used in the experiment? They do. 

Have you got those memorandums with you? I 
have not; they are in my laboratory; but they may be 
produced. 

But if you had those memorandums, you could 
answer both the questions I put to you? — I could speak 
to the quantities. 

Yt^u have said, that two bushels of coal, converted 
into coke, produced three of coke, and that two bushels 
of coke would, in burning, have the effect of three bush- 
els of coal? — I have. 

Do you mean to say, that two bushels of coal, when 
converted into coke, produced the effect of four and a 
half bushels of coal? — I do not. 

You have said, that you made a comparison be- 
tween Mr. Winsor's coke and that of commerce; I beg 
to know whence that coke of commerce comes? — I 
bought it in my neighbourhood, and other samples 
which I produced myself. 

This was from Newcastle coal? — I cannot say that 
the coal in my laboratory is Newcastle coal, but 1 have^ 
reason to suppose it is; it may be other coal. 
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Do you then, as a practical man, ascribe the pre- 
ference to Mr, WiAsor's coke to the mode in which it 
is produced, and not to the intrinsic quality of the coal 
from which it is made?-— In doing this, I must disclose 
the process of Mr. Winsor, and I beg leave to be in« 
formed if I am obliged so to do. 

I do mean to ask that, but, without disclosing it, 
do you consider the preference as owing to the mode of 
producing it?-^I could never produce coke as good as 
Mr. Winsor's. 

You consider the preference to arise from the mode? 
Probably from the mode of doing it« 

You consider the presence of sulphur as in the coke 
of commerce, and not in Mr. Winsor's coke?— In Mr. 
Winsor's coke, e^cperience has taught me that there is 
neither sulphur nor any other matter which I detected 
i{i other coke in considerable abundance. 

Is there any sulphur, according to your observa- 
tion, in Newcastle coal? — There is sulphurate of iron, 
therefore there must be sulphur. '' 

Are you acquainted with Mr. Winsor^s method of 
preparing it? — I am. 

Does that method require it to be carried on on a 
large scale? — It may. 

What extent of scale is most advantageous; for in- 
stance, now, what size of furnace does it require to do 
it to the best advantage?— -From those experiments 
which I have seen carried on by Mr. Winsor, I have 
reason to assert that it may be carried on from a bushel 
to a hundred bushels. 

You say it may be made with a bushel; or with a 
hundred bushels, but is there any peculiar adyantagi^in 
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floiitg^ It m ^ gf^at scale?-— I atn not tequaiiited with the 
disadvantage ih the other mode. 

Do you meati hi the usual mode?-*-! am only ac- 
quainted with the mode bf making coke in the open air, 
in the vicinity of smelting-hoiises, and Mr. Winsor's 
mode is widely different from that. 

, Have you said, that two bushels of coal will pro- 
duce three of coke? — It may be made to produce it. 

Does it usually produce it in Mr. Winsor's appa- 
ratus? — It does. 

Whether two bushels of coke so usually given will 
produce the effect of three bushels of coal? — If the two 
bushels of cokie are burnt in the ordinary way, the heat 
produced, when conipared with a like quantity of coal, 
although burnt in the ordinary Way, is then as three to 
two, as I stated before. 

Do you mean to say, that two bushels of coal, con- 
verted into coke, produces the effect of four and a 
half bushels of coal burnt in the ordinary way?--I do 
not. 

You are aware that the proportion between th^ coal 
and the coke is as four and a half to two and a quarter? 
—In the burning of coal there is an unavoidable loss 
of coal, which accounts for the want of heat, whereas in 
coke there is no loss, as all undergoes the burning pro- 
cess. 

In the former part of your evidence you st^ted,^ 
that the proportion of effect between coke and coal, in 
quantity, was as three to two; I wish you to reconcile 
diose different proportions? — I have given no other pro- 
^rtions; the proportions I spoke to were merely ap- 
pr&Simations. Tlic experiments I made relate simply 
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fect of evaporating a given quantity of water, whereas 
the satne operation couiti be prodiiced by one part of 
cofcc; but this must vaery aocord^gto circatnstances, if 
^easu^re bcrmployed; the operation was as three to two 
in my experiments. 

Are you acquainted with the process by which, ac- 
cording to lord Dutidonald's method, cod was convert^ 
ed into cok^?— No further than as Ifaave read of it in 
books^ 

Do you conceive that any great difference, as to 
vaUie, can exist between the coke jwepared in close ves- 
sels by lord Dundonald's method, and the coke pro- 
duced in close vessels by Mr. Winsor's meUiod?— I 
am not thoroughly acquainted with lord Dundonald's 
process. It is difficult for me to ascertain thaf poirit, 
but there is perhaps no material difference between the 
two. 

Can you assign any probable reason for a differ- . 
ence? — If I am permitted to disclose the process of Mr. 
Winsor I can, but I cannot otherwise. 

Your evidence is applied to the use of coke in a 
common fire, and the use you have been describing in 
smelting? — It is. 

You do not mean to apply it to the cases where you 
use a great quantity of fire, and w:here the smoke is 
burnt, and where you wish to surround the whole of the 
material that you are burning with flame, and where the 
whole of the coal is put in a state of combustion? — Cer- 
tainly not. 

You have just now been asked as to the relative 
quality of the coke made in lord Dundonald's stove and 
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that made in Mr. Winsor's, and I think you said the 
difference might not be very material; would not per- 
mitting the gaseous matter to escape, produce an effect 
upon the manufacture of the coke, so as to make it in- 
ferior to that produced by Mr. Winsor?— it certainly 
might. 

That is from the admission of air? — And from 
other circumstances that might be stated. 

Are you acquainted with Mr. Murdock's mode of ' 
producing gas?— I am, as it is before the public. The 
process has been laid before the Royal Society. 

Do you conceive (without disclosing the details of 
either of them) that Mr. Winsor's is greatly and gener- 
ally superior? — I do. 

Mr. George Bramstone Bridges called^ and examined by 
Mr. Harrison. 

I believe you have frequently superintended the de- 
composition of coal in Mr. Winsor's stove? I have. 

Will you state what is the average quantity of cokcv 
produced from a given quantity of coal; a chaldron for 
instance? From an experiment at which I was present 
all the while, (for I saw the coal put in, and waited till 
the coke was drawn from the stove,) there were three 
bushels of coal put in, which weighed two hundred and 
fifty-six pounds, and it produced five and a half bushels 
good coke, good measure. 

Did you carry a quantity of coke manufactured in . 
one of Mr. Winsor's stoves, into Surrey, to Joseph^s 
iron-foundery? I did; two sacks. 

And delivered it to a person of the name of David 
Walker? To David Walker, the foreman of the forge 
at Joseph's foundery. 
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Where does Walker live? When he is witn his 
family, he lives in Narrow-walk; but he is foreman to 
Mr. Joseph's forge, on Morris' Causeway. 

John Fattesony esq* (a member) examined by Mr. Har- 

risen. 

What is the quantity of coke you have produced 
for your own use? I have found that four bushels of 
coal produced five of coke, and I can give the particu- 
lars of the quantity. I found, that one hundred and 
twenty chaldrons of coal produced one hundred and fif- 
ty-three and a half chaldrons of coke, that was in one 
year; and in another year, I found that one hundred and 
twenty.five chaldrons of coals produced ofie hundred 
and sixty chaldrons of coke, which is about the propor- 
tion of one-fourth increase; but I know nothing of the 
weight. 

1 believe you also know that coke is always esti- 
mated by measure, and not by weight? By measure al- 
ways. I should observe also, that the operation of bum- 
ing was in an open oven. 

On what species of coal was your experiment made? 
From Newcastle coal, called South Moor. 

David Walker called^ and examined by Mr. Warren. 

What are you? I am foreman in the foundery line, 
and melt the iron down for the moulds with coke. 

At Mr. Thomas Joseph's, of Morris' Causeway, 
Lambeth? lam. 

Did your master employ much coke? He burns as 
much coke as any in London. 

Does he melt twenty tons of iron a week? Yes, he 
does. 
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So that you have had great experience in tlie quality 
of coke? Yes; ever since I was fourteen years of age; 
and now I am thirty-six* 

That is twenty-two years? It is. 

Does your master prepare his own coke? Yes. 

In what way does he prepare it, in a close oven, or 
in an open oven? In an open oven; open at the mouth 
only, being covered at the top with a flue, which lets 
the air out. 

The air can get at it? The air can get at it and out 
of it. 

What do you call the furnace in which the iron is 
refined? A blast-furnace. 

And is brass reduced in the same way? Yes; and 
the greatest part of the iron in my master's foundery is 
reduced by a blast-furnace. 

Have you made any experiments on reducing iron 
with coke made in Mr. Winsor's stove? Yes; MrT 
Bridges was the gentleman who brought the coke there J 
and he asked me if I would try the coke, whether it 
would melt iron. 

How much coke was brought by Mr. Bridges? A 
couple of sacks. 

Did you apply that in reducing the iron? I took 
and put all my master's light out of the furnace, and took 
that only, and put in what we call so many charges; and 
it brought it down in ten minutes or a quarter of an hour 
sooner than our own coke did. 

Can you state what time your master's coke gene- 
rally takes in reducing the iron? I cannot tell within five 
or six minutes; but I can tell within ten mintites; and 
I think it is about an hour; and this of Mr. Winsor's 
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vas about fifty-five minutes, as near as I can tell* There 
was al^out five or ten minutes difference. . 

Did you try it more than once? — Yes; three times. 

In a blast furnace?— Yes; in the same blast fur- 
nace. ' 

Will you state to the committee, whether the coke 
that is required to be used in a blast furnace must be 
strong? — It is required to be of more strength than 
other coke, in our furnace, because it is blown by an 
engine of greater force; and if it was not strong it 
would not stand the blast. 

This coke did stand the blast in reducing the iron 
sooner than your master's coke?— Yes. 

Did you use the same quantity of Mr. Winsor's 
coke as you did of your master 's?^ — I did, equally the 
sapie quantity. 

You s^y this experiment was tried three times; 
was the result always the same, that is, did it always 
reduce it from five to ten minutes sooner than your 
master's? — The last time I tried it, I could be faithful 
and upon oath, but I was not quite certain before, and 
that was the reason I had it brought to try it again, that 
I might be convinced. 

Was the iron so reduced as good iron as is used to 
be produced by your master's coke? — It is as good, 
and was rather hotter than usual. 

Are you satisfied, upon the whole, that Mr. Win- 
sor's coke is better than your master's?— -It is as good, 
and was rather hotter than usual. 

How do you know it gives more heat? — I can tell 
it from experiments with their coke and with our coke, 
and I can tell bv the metal. 
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iProm what coal is your master's coke produced? 
—•It comes up the riyer, and is called Newcastle; k is 
no other coal than the common coal. 

Can you tell when your master bums a certaitl 
number of bushels of coal, how much coke he gets? 
I can tell what they allow for it: we say that one chal- 
dron and a half of coals will produce two and a half of 
coke, • or very near, but I cannot swear to that, but it 
is what they allow to it. 

When you tried the experiment of the coke, I 
wish to be informed if you tried it by measure or by 
weight? By measure. 

Have you any reason to suppose that the weight 
of the two articles would have been as different as the 
measure, if you had weighed them? — I do not know 
how much it may weigh, so that I cannot answer to 
that; but coke is never weighed. 

Was the iron that was smelted by Mr. Winsor's 
coke more liquid than that smelted by your master's 
coke? — It was rather hotter than our master's in gene- 
ral; it was warmer, and went into the mould better; it 
would run through the eye of a needle; it was thinner. 
What do you mean by hotter? — It was quicker 
to run* 

It would pour out easier? — Yes, it was more fluid; 
it would run into the moulds more fluidly. 

Of course it is the better for that? — Yes, if it was 
thick it would not make the goods, and would be all 
lost. 

Did you ever superintend the making of coke in 
your master's foundery?— I never made any coke my- 
self. 
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Then how do you IlHow what quanti^ of coke is 
produced from a chaldron of coal in your master's foun- 
dery?— I do not know it, only what I have heard them 
say. 

You say you made three experiments with the 
coke from Mr. Windsor's, and in the last experiment 
you can take your oath as to the effect produced; I wish 
to know what was the exact effect produced in the third 
of those experiments? — 

The reason I tried it so exact was to be certain: I 
measured so much coke, and I knocked out all the fire 
that was in the furnace, to convince myself, so that I 
could safely say that that coke had melted the iron, and 
nothing but that coke, 

Jn how many minutes was that iron melted? — In 
about fifty-five minutes. 

Did you ever know your master's coke mek it so 
quickly as that?— No; I never did. 

What is the quickest you ever knew your master's 
coke melt it? — About an hour; our common charges, 
, what we call two hundred or two and a half hundred at 
a time, take a good hour, and this takes fifty- five mi- 
nutes, or rather less, but I call it that; but I could safely 
say that it was five or ten minutes sooner than our mas- 
ter's coke. ^ 

On the whole then it was thinner by this coke of 
Mr. Winsor's, and in a better state to make the differ^ 
ent articles?-— It was in a better state. 

Than was ever produced by your master's coke? 
—Yes. ^ 

Wpuid you venture, if it was your own trade, to 
give more money for a bushel of Mr. Winsor's coke, 
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than for a bushel of your master's? — If I had the business 
in my own hands, I Gertainly would. 

Whether the coke of your niaster was made from 
the best Newcasde coal? — I do not know; but I believe 
it was from the common Newcastle coal. 

Mr. Accum called^ jond examined by the committee. 
You said, that, in comparing lord Dundonald's 
method and Mr. Winsor's method, you were not aware 
whether the gaseous matters were allowed to escape; 
now I ask you, whether it would make any difference 
at all if the gaseous matters were permitted to fly off 
in waste, or to receive them . in receivers, would it 
not have the same effect? — Experience has convinced 
mc of the contrary; not merely the circumstance of col- 
lecting them, but also the mode of receiving them. 

, I wish to confine myself to the mode of collecting 
them, because that is the only difference between lord 
Dundonald's and Mr, Winsor^s plans, and that appears 
to me to be one and the same thing. I think it can make 
no material difference with regard to the coke, either 
collecting them or dissipating them. 

Examined by Mr. Harrison. 

What is the quantity of tar produced by a ehal- 

dron of coals? — ^That must vary according to the nature 

of the coal; but I found from experiments that one 

^ hundred pounds of coal yield from four to five pounds 

of tar. 

Of what quality is that tar? — It is of the consist- 
ence of treacle, or of a thick oil. 

Have you decomposed that tar?— I have made 
some experiments with it. 
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Will you sts^te the result of thos^ experiments, 
wd what products you obtained? — ^The tar yields a cer- 
tain quantity of, volatile oil, and a residuary matter, in 
a substance resembling asphaltum; asphaltum is one of 
the products obtained by the simple distillation of the tar. 

What quantity of essential oil and asphaltum did 
you obtain? — It is according to the nature of product 
to be procured. ^ 

But I am speaking now about the average quan- 
.tity of the two products — I obtained from a chaldron 
of coal sixty pounds of pitch, and about thirty pounds 
of essential oil, that is, about three gallons. 

•That is oyer and above the pitch? — Yes. 

Both, you say, from a chaldron of coals? — I did. 

Was that of good quality?-— As far as I could judge, 
very good. 

Have you tried any experiments on that pitch to 
obtain asphaltum? — I did. 

Did you procure asphaltum? — I did. 

Of what quality was that asphaltum wliich you 
procured? — It answered all the purposes of the asphal- 
tum procured in the market. I have given it to japan^ 
ners, and have seen specimens of what it produced, and 
it looked very beautiful. I have dissolved it in tur- 
pentine to procure a varnish, and it will bear an excel- 
lent polish: asphaltum is chiefly employed by varnish- 
makers and japanners. 

What is the quantity of asphaltum?— It varies con- 
siderably, according to the nature of the pitch. 

You are not able to state any average quantity? 
— ^You may say half, at an average. 

That is, sixty pounds of pitch produce thirty 
pounds of asphaltum? — Yes, thirty pounds. 
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In performing the process of getting the asphaltum 
from the pitch, do you not procure an additional quan« 
, tit)^ of the essential oil? — I do. ^ 

What additional quantity of essential oil do you 
get in turning the pitch into asphaltum?--«*It is accord« 
ing to the nature of the pitch. * 

State some average quantity?*»-About twenty-five 
per cent, upon thi'quantity. 

Was this twenty-five per cent, an additional quan- 
tity of essential oil upon the cH-iginal quantity of pitch? 
— It was after the tar had been so far evaporated until it 
came to the consistence of pitch; and continuing the 
operation further, an additional quantity of essential oil 
must be obtained. 

Then do I understand you, that this sixty pounds 
will produce thirty pounds of asphaltum, and fifteen 
pounds of essential oil? — ^Upon an average it does. 

Is this operation carried on by Mr. Winsor, or is 
it a separate thing?-— Not that I know of; 1 am unac- 
quainted with the operations carried on by Mr. Win- 
son 

You have stated, in your first answer to me, the 
products obtained from a chaldron of coals; ndw this 
last product of tar firom which you obtained the essen- 
tial oil and pitch, has that been obtained from the pro- 
duct taken from one of Mr. Winsor's stoves, ami the 
experiment made by himself?— Entirely* 

Is asphaltum of good quality a thing easily to be 
obtained now?-~It only requires boiling; that is the 
process. 

I believe the asphaltum generally used is imported 
from abroad?«^t is imported from abroad* 
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1$ it easy to procure it n0W?— The situation of 
the continent has raised the price to four times what it 
was. It used to be about fifty-six shillings per hum 
dred weight, and now it is one shilling and six -pence 
per pound, as far as I have been able to learn the mar« 
ket price. 

Wliere was the asphaltum generally brought from? 
*— I believe from the Dead Sea. 

From the Mediterranean and the Levant?-«-Yes. 

Examined by the committee. 

Whether the quality of diis asphaltum is as good 
as that usually imported? — I think it is superior, for it 
bears a better polish. It may be completely reduced 
to powder, which the other cannot. It will bear an 
excellent polish, which caftnot be done by the asphal- 
tum in the market. 

What is the quantity of ammoniacal liquor obtain- 
ed from a chaldron of coal? — It is one hundred and 
eighty pounds on an average, or eighteen gallons. 

Am I to understand you, that all these products 
are obtained from the same chaldron of coals?---They 
are. ^ ^ 

That is, from the chaldron of coals in the first 
place you produce the coke? — Yes. 

And also the quantity of pitch? — I do. 

And the essential oil?-— Yes. 

And the quantity you have given of ammoniacal 
liquor?-— Yes; and the asphaltum. 

All these products you have been describing, are 
procured hi the process of making the gas? — They are. 

That is, the very same process which makes th^ 
gas leaves these products?-~Yes« 
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What <}iiantity of tar is procured from a chaldron 
' b( coal? — From four to five pounds in the hundred 
weight; but I am unacquainted with the weight of a> 
chaldron of coals. 

Then if another process is performed upon that 
tar, you produce then frdm a chaldron of coals sixty 
poundsof pitch, and thirtypoundsof essential oil? — Yes. 

And if you boil that pitch still further, and reducfc 
it to one half, or thirty pounds of asphaltum, you obtain 
an additional quantity of essential oil?— Yes, I do. 

Is that additional quantity better or worse? — It de- 
pends upon what it is intended for. 

Is it essential oil which may be made use of for 
various purposes? — ^Yes. 

You have read of lord t)dndonald's process; does 
it consist, with your knowledge of the subject, that the 
results of pitch and tar and ammoniacal liquor differ in 
any respect in Mr. Winsor's process from lord Dun- 
y donald's?-p-If I mistake not, lord Dundonald only states 
tar, but does not mention essential oil. 

Mr. Accum^ called and examined by Mr. Warren^ for 
the purpose of explaining a part oj the evidence given 
by him on Monday the 8th of May. 

The following questions and answers were read to 
the witness: 

You have said, that two bushels of coal converted 
* into coke producbd three of coke; and that two bushels 

of coke in burning would have the effect of three bushels 
of coal? — I have. 

Do you mean to say, that two bushels of coal, 
when converted into coke, produced the effect of four 
and a half bushelsiof coal? — I do not. 
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Mr. Warren then put the following question to the 
witness. 

Do you wish to explain that answer, " I da not?" 
— I wish to say that I do not mean as a general or uni- 
versal proposition, but I do as used in the way I have 
described, because it is not where the whole of the coal 
can be made to do its dut)% where no part of the coal 
can escape combustion, or where the coal can be burnt 
completely, which was not the case in the experiments 
which I spoke of. 

Have^you any thing to add to the answer you 
made concerning the price of asphaltum? — It used to 
be about 50^. per hundred weight, and now it is from 
is. 6d. to 2^. per pound. 

Is there any thing you wish to correct or add to 
th^ answers given by you a& to the quantity of coke 
produced from a given quantity of coal? — -The quan^ 
tity 1 obtained, and which I stated to have obtained^ 
inay remain as it is: but I wish to add that I have seen 
coal .converted into coke by others, and that from one 
chaldron of coal a chaldron and three fourths of coke 
was obtained. 

That was at Mn Winsor's furnace? — It was. 

You were present?— I was. 

Will yo,^ state the accuracy with which that ex- 
periment was made?—- The measured quantity of coal 
being introduced into the apparatus, the apparatus was 
sealed by some gentleman present, and the process was 
carried on afterwards. I was called upon again, to see 
the re-opening of the furnace; I examined the seals, and 
found that they had not been violatedw The cqj:c beinig 
discharged from the furnace, it was measur^ in my 
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presence, and in the presence of several others^ and 
yielded the quantity I have stated; viz. seventy -five per 
hundred weight increase upon the coal introduced into 
the furnace. 

I believe Mr. Pedder was present at the time? I 
recollect Mr. Tedder's face. 

Mr. Thamas Dalton called^ and examined btf Mr. 
fFarren. 

What is your situation and business? I am 
fereman caulker to Messrs. Wells, Wigram, and Green. 
This firm took place in this year. 

They are ship-bqllders in Mr. Perry's yard?— 
Yes, they are. 

Have you been employed by them or any other 
persons long in the business? Not only by the late, 
but by the present firm, for twentj-six years last 
Saturday. 

Of course you have made observations on the bad 
or good qualities of tar and pitch?* Certainly I have. 

Was a quantity of tar or pitch delivered to you at 
any time by Mr. Bridges? Both. 

Did you make any experiments with that tar? I 
did. ' 

In what way did you use it? I tried the pitch 
upon an oak boa^, and upon fir, and I found it to an- 
swer every end thai: the common pitch which we use in 
our yard does. \ 

Did you use xh\k pitch in caulking in the same way 
as the common pitch is used? In the same manner 
^ we pse the common pitch in our yard. 
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i^tate from your observation whether it could be 
aafely and properly applied to ^hipping? As far as my 
judgment goes, I can answer diis, that I think it supe- 
rior to any pitch I have used in our yard, ever since I 
liave been in that yard, far these twenty-six years. That 
paper you see there 1 believe has been under water 
forty -eight hours^, and that piece of paper is payed with 
the tar coi^ as I received it from Mr. Bridges. 

And it has been under water forty-eight hours?—* 
It Was payed on Saturday morning at ten o'clock and 
was put Under water, and on Monday morning at eight 
o'clock I took it out. 

What has the pitth been which you have been in 
the habit of using for these twenty-six years? Foreign 
pitch. 

Brought chiefly from whence? I judge chiefly 
from Sweden. 

And you think this is as good? In my own judg- 
ment I should give it the preference. 

Why should you give it the preference? In the 
first place^ in respect to its colour; but perhaps it is im- 
possible for me to state all the reasons here to gentle- 
men who have not been in the habit of seeing it used. 

But. what do you* mean by its being better in co- 
lour?— —It is blacker; and the captains and owners of 
sfaip^ wish to have their vessels with a beautiful glossy 
black, and I have got Scolded when it has been other- 
wise; it is a very great articfe in the look of it. 

Have you tised it cold? It is impossible to use 
pitch cold. 

But with respect to the tar? With respect to the 
tar, it can be used cold, for the purpose of paying ships, 
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as well «s hot; if you turn the boards you will find, that 
some of them are payed cold and spme are payed hot* 

Then I understand you to say, with thb tar yoti 
can pay cold? Yes. 

With other tar can you pay cold? It cannot be 
done at all. 

Are you a man of science enough to know from 
what that difference arises? I fear I shall not be able 
to explain it. 

But is it so in fact? It is, from experiments. Wc 
use a paper of a thick substance commonly, but there 
is a paper generally used double, which is not one third 
so thick; this thick paper is used single^ and that paper 
is dipped into the barrel of tar boiled, and into every 
barrel of tar we put six gallons of train oil to make it 
thin; this will not stick together, dipped in that tar, and 
it will dry in about six hours. 

Then the tar brought to you by Mr. Bridges may 
be used without oil? Yes, and without fire. 

But the other tar requires both fire and oil?—- It 
can be used without fire or oil, but not in the regular 
way; but to dip paper in the usual way, as we dp ten 
or twenty reams a day, it is impossible for it to be done. 

When you use this tar is there any oil upon the 
surface? There is. 

In your judgment, do you consider that an advan- 
tage? , It is, as fiar as my own opinion goes; and while 
there is oil on the surface it nourishes the boards, and 
being dipped on both sides it is a nourishment both to 
the outside and to the inside. This was payed by my- 
self on last Saturday, and payed cold. 
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Whatjs the present market price of pitch and tar? 
— The present market price of pitch and tar, by the 
last which I received on account of my masters, was 28 j. 
per hundred weight; but I will not be positive as to 
that. 

But as to tar, what is the price of that? I have 
received no tar these two years. % 

Is there a great demand for pitch at present?— 
il suppose there is; we use from three hundred to four 
hundred barrels a year, I mean in our concern of Wells, 
Wigram, 8c Co. 

Is the supply as plentiful as it was s6me years 
ago? I know no scarcity there, because if it is ever 
so dear it must be had. 

What was the price of this ingredient nine or 
ten years back? It was 14^. per hundred weight. 

So that in the space of the last ten years it has dou- 
bled? — In the space of four years it has doubled. 

As to pitch, you mean? I am speakmg of pitch. 

Those experiment!^ you have been talking of were 
made upon the materials brought to you by Mr. 
IBridges? Yes, they were, and upon no other but 
that pitch and tar, and that only. 

And these are the boards? Those are the boards. 
But as it respects the circumstance of pitch, it is im- 
possible to say, as so many captains and owners are of 
so many minds; but with Mr. Winsor's I should get a 
great deal of credit, because it will do so welL 

Are you able to speak to the benefit of the tar as a 
covering for wood, to protect it against the climate?— 
I consider it a very good thing for any climate. 
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You mean tbM particular 4ar? This {iaf (icular 
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tar. 



[^A board and paper payed ixnthcomfntat fm^wals 
hmUfed to the wkntess.'] 
Is this the common tai? This is the common 



Is that what you mean? Thisii'die c6iiimoo tar 
whidb we use in cominto; th^e is neither coloir nor 
substance in it. , *< 

AVhich is the tar Mr. Bridges brou|;ht? Thai ifc 
the tar Mr. Bridges brought. 

That light coloured tar is, what? This is the 
common tar payed Cold, suid this is Mr. Winsor'iif tar, 
payed cold; this is Mr. Winsor's tar payed hot, and this is 
the common tar payed the same. Look at the back of 
the piqp»er^ and you will see that it has gone through 
totally, but the comtnoh tir has not gone through ^t all. 

Is it any beileiit to have the power of penetrating? 
There is not a doubt of it. / 

The further it goes in, then, the lietter? Certain- 
tainly; it was quite through in three hours. 

Cross-examined by Mr. Brougham. 

lit the course of your employment, for the lafet 
t\^enty-siK years you have mehtioned, have you ever 
been in the habit of using the tar purchased of the Bri* 
tish Tar Company? I do not recollect the name; do 
ydu mean the tar extracted from coal? 

I mean the tar extracted from cosd. I havei a 
great deal of it« 

Was it extracted, as far as you know^ by the pro- 
cess of Lcnxl Dundonald? I do not knowi 

Where was it purpl^sed? I do not know. 
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' Do'jrou know where it was j^ot from? I do not. 

How long is it since the tar extracted from coal 
was used by you? If i had my book I could tell you, 
but it may be two years ago; I received twelve barrels 
of it frcm Birch> Wright, Sc Co. of Limehouse; I think 
that was the firm. 

Examined by the Committee. 

You said that fgreig^i pitch was 28s. per hundred 
weight? I did not state that positively, for I cannot ' 
be accountable for it; I have received no pitch since the 
24th January last. , 

You do not know if it is not a great deal dearer 
now? It may be. 

How much do you suppose? I cannot tell; I 
never troubled my head about that; the quantity I re- 
ceived in January was thirty barrels; I was not correct 
in the sum, nor did I pretend to be so. 

You have said that you made use of coal tar for- 
merly? Yes, I have, under the name of coal tar, some 
quantities. 

Comparing the coal tar you formerly used and 
that lately obtained by Mr. Winsor, are they of equal 
quality, or is Mr. Winsor's superior? The first coal 
tar I used was twenty years ago; I was then employed, 
with two other servants, to boil that tar down, and in 
so doing we were obliged to use a considerable quan- 
tity of something, biit what, I cannot tell, to keep it 
from rising over. 

• Will you go op to state the comparison between 
the former coal tar you used and that produced by Mr. 
Winsor? The comparison is in favour of Mr. Win- 
sor 's; his is preferable considerably; but it is impossible 
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to state the difference, unless gentlemen wer^ to see it 
themselves. 

You say that you used something to prevent it 
boiling over; is that a secret, or cannot you explain 
it? — It is no secret; it was sent by the person that sent 
the tar; I was a servant then, and had served six years 
of my time, and was employed to boil it down with 
another, and weX^^ere obliged to put in what I believe 
was bird-lime, but I cannot speak exactly; the tar of 
Mr. Winsor will qot rise. 

You mentioned, that you used coal tar two years 
ago; what was the quality of that? — It was in a better 
state than the first. 

But, compared with Mr. Winsor's, how was it? — 
It could not be used without fire, and vjrould not bear 
to dip paper without oil. 

jWr. Philip Overton called^ and examined by Mr. 
Harrison. 

Where dp you live? In Paul-street, Finsbury- 
square. 

What are you? A japanner and ironmonger. 

Have you seen any tar that came from the stove of 
Mr. Winsor?— I did, I Avaited there three or four 
hours. 

Did you see that tar evaporated and converted 
into asphaltum? — Yes, I did. ^ 

Did you make use of that asphaltum 'in japan- 
ning? — Yes, I did; I japAnned these two articles. 

Of what quality was that asplialtum?~It was a 
superior black to what we use. 

In what respect is it superior? — It is blacker, and 
I think ii dissolves quicker. 
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Does it dry well? — It dries unconyno^Iy w^. 

From your judgment as a japanner, is it of a qua- 
lity perfectly fit for your business, and tivhich will last? 
'1 — I do think it is. * 

What asphaltum have you been in the habit of 
using? — Various asphaltums, but the foreign is the bestj 
I believe h comes from Russia, but I will not be certain. 

Is the asphaltum that you saw from this tar made 
at Mr Windsor'^ stove, of equal or superior qudity to 
the foreign asphaltutn you have been able to procure? 
— I am sure it is equal, atid think it is^rather better, 
but making so small a sample one. is not so well able 
to judge; if We made more, we could tell better than 
only by two or three articles. 

, Is that to the advantage or to the. disadvantage of 
the experiment? — It a very great disadvantage. 

What is about the average price, of asphaltum in 
time of peace? — In time of peace I Cannot recollect; 
but I recollect the peace in 1802, but that made very 
little difference in the price of asphaltum. 

What is the present price you pay for it? — I have 
given as much as 5s. per pound. 

Is good foreign asphaltum easily procured upon 
any terms? — I do not think it is to be got in London 
or in l^ngland. 

What dd you mix the asphaltum with, for the 
purpose of japanning? — It is boiled in linseed oil. 

Is there any r^sin? — Yes. 

What is the use of the resin? — It will cause it to 
flow and dry quick. 

I)id you mix this in the usual way? — This wras 
mixed with resin, and this without: it can be doM 
without resin. \ l 
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Did the s^phaltum answer in both modes of using 
it?— It did. 

Are you satisfied, from the experiments you made 
upon it, that it is perfectly fit for the purposes of trade? 
•■*-I am; I have shown it to several of the trade. 

Cross examined by Mr. Brotigham. 

Have you ever used the asphaltum made by the 
British Tar Company? — No; I do not think it can be 
used. 

Did you ever see any of it? — Never. 

Then I presume you have made no experiments 
to show that it cannot be used? — No; I h^ve made 
none. 
/ Then you cannot tell if it ean be used?— -I cannot 

tell; but I should suppose it could not, or thf^re would 
not have beei^^ny scarcity. We have been obliged to 
go all over London for it. 
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) / Examined by the Committee. 

^ When you speak of foreign asphaltum, what do 

you mean to distinguish; is there any such thing as 
home asphaltum?- — I have seen what they call British 
asphaltum, but it does not answer the purpose. 

What is it made from?— ^J cannot tell, but that it is 
' dear, and it does not dissolve so well as foreign. 

And will not that answer for japanning? It will 
iiot, for best work; but it might answer for common 
things. 

The witness has used some asphaltum produced 
by Mr. Windsor? Yes, I have. 

Did you fetch it yourself from Mr. Windsor's? 
Yes, 1 did. 
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And saw it made? Yes^ I did- 

You kriow nothing of British asphaltum? I know 
that it does nqt answer the purpose. 

Have you ever trie4 it? I have got a hundred 
* weight'in my house, and should be very glad to sell it ^ 

for what I gave for it. 

You did not mean by British asphaltum, Mr. 
Winsor's? No, I did not. 

How long is it since you made the e:lcperimcnts ^ 

with Mn Winsor's? This was done the week before ' i. 

last. 

Have you ever tried it before, on any other arti- 
cles? This was done first. 

When was that done? I believe about a fortnight ^ 

before the other; this was a month or six weeks before. ^ 

Had you tried it before that, on an]^ other articles? 
Not before that; but I have tried it on other articles 
since. ^ 

Mr. Benjamin Cale called^ and examined by Mr. 

Warren. 

I believe you live in Charles-street, Tottenham 
Court Road? *Yes, I do; and am a japanner. 

Have you u^ed some of the asphaltum brought 
you by Mr. Bridges? Mr, Bridges, just about five , 
weeks ago, brought me some asphaltum, or a substi- 
tute for it. I used it, and I think, in my own opinion, 
it is equally as good as the foreign, if properly used 
and managed. I have use^d hundred weights of for- 
eign, and of substitutes for it, before Mr. AVindsor ap- 
plied to me. His melts better, and in the foreign as- 
phaltum,* of which I have used many hundred weight, 
at the bottom of the vessel where the varnish is put 
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there is a vast quantity of sediment, which is thick and 
glutinous. I have t/ied a gallon of Mr. Windsor's, 
which is but a small process, but the efibct is just the 
same; and it dissolves better in the varnish, aijd does 
not leave that bottom. 

Is that the gentleman that brought it to you? 
That is the gendeman; and, in short, I have got a part 
of what he brought me in my pocket. I hpe been a 
varnish-maker these twenty-nine years in London. 

You think it is as good as the foreign asphaltum? 
I think it will answer equally as well, and there will not 
Jbe that bottom. 

I omit the evideilfte of Mr. W. ]^an a silk dyet, 
as to the use of ammoniacal liquet* in producing drab 
colours on silk and woollen; the examinatioa of Mr. 
Cok, as to the use of it in agriculture; the examina- 
tion of Mi:. Accum as to its value for carbonet of am- 
moniac, and sal ammoniac, for painting, and as a sub- 
stitute for oil of turpentine, because although the pro- 
ducts of distilled coal mat/ he converted to these pur- 
poses, it can never be worth the while of the gas manu- 
facturer to engage in so many branches of business. 
To him, the only inquiry is, " can I sell my tar, and my . 
alkaline liquor? to whom? and at what price?*' If he 
cannot sell them, he had better throw them away. As 
to the coke, there can be, no doubt of itsr meeting with 
ready sale; and that the den^and will daily increase as its 
value becomes known. 

ifcfr. Joseph Kaye called^ and examined by Mr* Warren. 
You are a surveyor?— I am. ^ 

Where do you live? — In Bedford- street, Bedford- 
square. • 



\ ^ Coficetnmg Gas jA^hts. 85 

Haye you bepn tong employed in Ac business of 
a suryeypr?-^It i$ my profession; I have been in the 
pf ofessiqn on my awn Recount for five years. 

. Have you "l^ep Hpplied to by any persons to make 
a plan of the parish of St. Jatpes, or to calculate the ex- 
pense at which it might be lighted by gas? I have. 
Have yoq gpt that plan with f ou? I have. 

[ The witness here produced the Plan.'\ 

Is this an accurate plan of St. James's? It is. 

Where is it taken from? It is taken partly from 
accurate documents in my possessioi:, and partly from 
actual admeasarement. 

Do you believe it, on the whole, to be an accurate 
plan of the streets ja the parish of St. James? I be- 
lieve it to be accurate. 

Sufficiently agcurate for the purpose? Yes, suffi- 
ciently accurate. 

Have you gny calculation of the number of miles 
that the pipes are to go, backward and forward? I think 
the whole length of the main pipe amounts to sixty-five 
thousand five hundred feet, or between thirteen and 
, fourteen miles. 

Upon what scale is this plan made? It is made 
' upon the scale of about seventy feet to ?m inch. The 
scale is annexed to the plan. 

Whereabouts is Mr. Winsor's station. That is 
it, is it? ^ Yes, it is. 

. Now, I observe, that there are in different parts of 
this plan, six red spots, called stations? There are; 

What are we to understand by stations; is it aplace 
where you suppose there ;s tQ be one or mpre staves? 
It is. • 
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To what length has Mr. Winsor's pipe carried the 
gas, in the direction towards the palace, from his sta- 
tion? I am not prepared to say; but it may be easily 
ascertained from the scale. I have compasses in my 
pocket, and will estimate it. 

What is the distance? The length of the pipe in 
Pall- Mall, as near as I can ascertain from that plan, is 
one thousand seven hundred feet. 

But do you understand that there are pipes on both 
sides of the street? I have taken it only on one side; I 
have taken it the whole length of the south- side of Pall- 
Mall. 

What is the length of the pipe from Mn Winsor's 
station, measuring it in the direction from that s^tation, 
to St. James's Palace? I should think about one thou- 
sand feet; 

Where did you measure that from, not from the 
inside of the house? I have allowed about one hun- 
dred feet from the stove to the pipe; I could not state 
it exactly, or take upon myself to say that it is accurate. 

Then that, added to the other, makes a thousand 
feet? About one thousand feet. 

Have you measured the distance between this sta- 
tion, between Duke's-court and Great Ryder-street, 
and Mr. Winsor's station? I have not particularly. 

Be so good as to measure it; what is the distance? 
Measuring it along the line of the streets, it is one thou- 
sand three hundred feet nearly. 

Can you state that each of these stations is within 
a distance of two thousand feet from the station next to 
it? I can. I am speaking now in direct lines; I never 
tried it through the streets* 
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Have you made any estimate of the expense of car-'' 
rying pipes in the direction marked out in the stations? 
1 have. 

Have you got it about you? I have. 

[7%e witness produced it."] * 

Have you it in your hand? I have. 

What do you make it amount to? 

[ The witness here read the paper alluded to.^ 

Is twenty.five per cent, for wear and tear on the 
stoves, a fair allowance? I think it is a handsome al- 
lowance. 

On the pipes two and a half per cent.?. I think 
that is a full allowance. 

Is two and a half per cent, on posts and burners 
fair? That is quite sufficient. 

Is 3/. 3^. a reasonable allowance for the labour at 
each station per week, and the number of men to be 
employed? I do not feel myself a competent judge 
whether it is or not. 

[iWr. Warren here read an extract froth the return un- 
der the population act.'^ 
In St. James's - inhabited houses 3,430 

In the whole of Westminster - 18,231 

In the whole of the cities of London and 

Westminster - - . 121,229 



142,890 



If two men gnd a boy are employed at each sta- 
tion, is 3/. 3j, per week sufficient for their labour? 
More than sufficient. 



1 . ^^' 
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What will be the probable amount of the rent of 
such a house as may be proper to erect on these sta- 
tions; is 60/. a year too much? Taking one with the 
other, I should suppose 60/. a year must be a fair al- 
lowance. 

Do you know the usual price at which lamps are 
lighted in the streets? I mean thci common street 
lamps? The common street lamps I understand to be 
lighted at about the price of 1/. 5s. per annum. 

How many lamps are there in St. James's parish; 
we have got two thousand two hundred? That num. 
ber is nearly accurate, exclusive of St. James's square, 
which is a separate trust. 

Is this taking any thing but the common slamps, 
or does it include the gentlemen's lamps? It includes 
none but the parish lamps. 

And does not include private lamps? No, it does 
not.^ 

Cross-examined by Mr. Brougham. 

You have said here, that the expense of adapting 
the house for the reception of the stove, for its becom- 
ing a station, might be about 500/. each? ^ I did. 

Do you mean to say that that is upon the supposi- 
tion that these repairs only are required for the purpose 
of adapting this house, and which you have been in- 
formed by Mr. Winsor's committee are necessary? I 
had a general description given me, from Mr. Win- 
sor's committee, of the space they were likely to want 
for the purpose of carrying on their works; and from 
the best judgment I could form of the circumstances 
that might be attendant upon the situation they were 
likely to find, I considered that 500/. might probably 
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be sufficient to adapt the place for«6ucfa an object. One 
must always speak with some degree of uncertainty, 
as. it would entirely depend upon the sort of property 
they were enabled to procure for that purpose* 

Mr. Winsor's committee also stated to you, to 
enable you to make the estimate, the precise nature of 
the repairs which would be occasioned? In general 
terms only. 

And upon their statement you made the estimate 
of 500/.? Yes; on their statement, and from my own 
judgment. 

\ From your own judgment, proceeding from their 
statement, you made the estimate? Certainly. 

You have said that 60/. might be a fair rent for 
the house in each situation? I did not consider it ne- 
cessary in all cases to take a house. 

You said that 60/. might be a fair rent at each situ- 
ation where a house might be taken!? I beg leave to 
correct the word house; I mean building. 

Was it upon the statement of Mr. Winsor's com- 
mittee, respecting the nature of tlie building, that you 
formed that estimate? ^t was. ^ 

You dot not know if a man and two boys would Ije 
enougli in each situation? I do not know from my 
own knowledge, but I should think it would. 
Examined by the committee. 

By the estimate of ^4,000/.^ do they propose to 
light both sides of the street, or only one? The lamps 
are described upon that plan. In the narrow streets 
the distances are measured diagonally, and in the broad 
streets they are measured l)y straight lines, on both 
sides of the streets. 



90 €om:cming Gas Lights; 

/ * \ 

Does it appear, by the plan, in what cases it is 
intended to light both sides of the street, and in what 
cases it is intended only to light one? ^ In all cases both 
sides of the tsreet are to be lighted; but thfe lamps are 
placed alternately, in the narrow streets. ^ 

Can you tell what proportion of light they will 
give to the present? I am not sufficiently scientific to 
do it. 

Whether the number of lamps are marked on the 
map, which are supposed to be wanted upon this new 
scheme? They are marked on the plan. 

Do you happen to recollect what the number is? 
ift is about eight hundred. 

Then yoar calculations are made upon eight hun- 
dred burners? They are. 

What is the distance frotti each of the burners? 
About seventy feet. 

Do you mean that the distance is the same where 
the streets are regularly lighted on both sides, or where 
they are lighted altematelyf As near as possible the 
same; but in dividing them, attention has| been paid in 
nearly all cases to place the lamps at the angles of the 
street. 

We will take a narrow street, where the lamps 
are placed diagonally or alternately; do ypu mean to 
say that those lamps which run, for instance, upon the 
north side of the street, are placed at no longer distance 
than seventy feet from each other? If you measure on 
the north side of the street, tfiey are, but not if you 
measure diagonally; that is the princijile upon which 
the plan is divided. 
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t^o ycu recollect, or' have you reason to know, 
what distance asunder the present parish lamps are? 
From thirty to forty feet. 

That is about one half the distance proposed in 
your plan? I never made an estimate of it accurately^ 
but they are in some degree divided by the circum* 
stances of the buildings; and that must be the same in 
all modes of light^g in some degree. 

You mention, in estimatmg die expense of the 
pipes, that they should be three inches diameter; do 
you mean that the whole pipe, from the station to the 
extremity, out and out, would be the same size; would 
they not be smaller at the extremity than near the sta« 
tion? I have considered them as three inches diameter 
universally. 
, ^ ^ould it not be more convenient to make them 
Isi^ger near the fountain head, and so to diminish to- 
W^ds the end? I apprehend not; from the number of 
ramifications there necessarily will be from the main 
pipe, there will be the same necessity for the pipe con- 
tinuing the same size throughout as at the commence- 
ment. 

Of what material is the pipe, of which you hav^ 
given the estimate, to be made? Iron. 

Cast iron, or wrought iron? The price wii^uld 
furnish a cast iron pipe at 3^. a foot, for a pipe three 
inches in diameter. ' 

Would it furnish wrought iron too? Yes, at a 
much less expense. 

J/f . Accum caUedy and examined by Mr. Warren. 
Have you been employed in making experiments 
•n the extraction of gas, or inflammable air? Yes.. 
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Foriiow long? About six months; though I have 
miade experiments for Mr. Winsor's committee twelve 
months ago. 

' Have you seen it made by Mr. Winsor, and by 
his stQve? Yes. 

And seen the effect produced by this gas? I have. 

May it be conveyed through pipes? Yes, like any 
other fluid, through "pipes, from place Xo place. 

Supposing there is an aperture made in the pipes, 
at a given distance, ^nd the inflammable air issues put 
of it, if a candle be applied to it, will it take fire? It 
will take fire. 

And will it continue burning a^ long as there is a; 
fresh supply of inflammable air? Yes, it will. 

Will it bum without coming in contact with the 
common air, or the union of hydrogene and oxygene? 
It is impossible for it to take fire, unles$» it comrnunjii-^ 
cates with the extCFual air; it cannot take fire spon^JiM^^A 
ously. ' ' L » 

Have you made any experiments upon the elasti- 
city of the gas? I have* 

Can you state, from your experiments, to what 
distance it will flow? I cannot state any thing to that 
fact; but from what is known, and what is before the 
public, from the results of a gentleman who ranks very 
high in the field of science, I can state my opinion, on 
the confidence that gentleman deserves. 

It is your opinion I am asking for now, as to 
the elasticity of the gals? We know that it has flowed 
for miles, as Mf , Murdock has informed the put>lic, in 
a circuitous rout, and therefore we have reason to sup- 
f^osc it would flow to a greater diistance. 
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Is it stated, in the work to which you allude, that it 
flows from its own elasticity or by any force applied to 
it? It flows as all other fluids do, though assisted. by 
the rarification it undergoes; by itfe elasticity it will 
flow upwards, which other fluids cannot do. 

Is there any smell in the gas, at the time of the 
combustion? None, if the combustion is properly ef- 
fected. 

Have you seen experiments made to try if it leaves 
any smoke, by placing it under a glass? Not at aJl. 

How long has that experiment been made? For 
twenty 4bur hours. 

And no soot produced? Nor smoke, if proper 
arrangements are made. 

If a candle had been put under a glass, would there 
not have been soot in a considerable quantity? Un- 
doubtedly. 

Is there any danger oi this gas bursting the pipe 
in which it is contained? Not in the manner I have 
seen it generated by Mr. Winsor,and conducted through 
the pipes constucted by him. 
- . In what way must it be used to make any danger. 
Suppose there is a large reservoir or gas meter? If 
more gas is liberated than coulc} escape through an 
opening, ther? would be danger of bursting. 

That would not arise from the construction of the 
pipes by Mr. Winsor? If there was no reservoir the 
gas could riot accumulate; and all the quantity of gas 
is not at liberty to pass through the apertures. 

But there is no reservoir in Mr. Winsor's plan? 
None. 

The pipes contain the gas without a reservoir? 
They da 
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Have you made any experiments upon /the inten- 
sity of this light, or the quantity of light which it gives? 
I have, both. 

Have you compared the light produced by a flame 
of gas, with the light produced by an equal flame of a 
tallow candle? I have. 

First state the way in which you brought the flames 
to an equal size? I constructed an apparatus, with 
perforations which permitted the gas to flow through it 
in such quantities only that when set on fire the flame 
thus produced measured, as near as could possibly be 
ascertained, the same size as that afforded by another 
luminous body, a candle^ I nfuide use of, which was 
given as a standard. 

That was the plan you adopted? It was; and the 
same experiment I have made with Mr. Winsor*s ap- 
paratus. 

What experiment did you then make, to ascertain 
the quantity of light produced? In order to obtain 
some knowledge of the respective intensities of the two 
lights, it may be accomplished by judging of the inten- 
sity of the shadows which these bodies cast when they 
are suffered to fall with a certain obliquity upon an illu- 
minated surface. 

That is what is called count Rumford's experiment, 
I believe? Yes; it is well known. 

What was the result of that experiment? What 
was the comparative effect of those two flames of equal 
size? It is nearly as three to one, provived the combus- 
tion of the gas is properly effected. 

That is it gives three times as much light as the 
ibme of a tallow candle will do? Yes. 
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It is upon that calculation^ that the ii^Mity of the 
light 18 ascertained? It is* 

It is upon that calculation upon which St. James's 
parish is to have only eight hundred lights? I am not 
acquainted witli that fact. , 

Have you made the experiment sufficiently accu- 
rate to satisfy you of its correctness? I hav^ made it 
lately, and I have made it before, and I am perfectly 
satisfied that there cannot be any error. 

There are no sparks from these flames? With gas- 
eous bodies tliere cannot be any sparks. No spark 
can issue from it. 

In what way have you observed the burners to be 
perforated to let the gas out? They have simple holes. 

I believe they may be made, so as to render it very 
difficult for the wind or rain to extinguish them? It will 
not be effis^ted much by the wind, so as to produce ex- 
tinction, and the rain may assuredly be guarded against. 

With respect to light-houses; might it be used 
with advantage for them? I have reason to suppose it 
might. 

Have you made any experiments to show the quan- 
tity of light produced by a given quantity of coal? I 
have. 

Be so good as to state them. From late experi- 
ments which I have made with the apparatus of Mr. 
Winsor, to ascertain the quantity oflightwhicha given 
quantity of coal, either by weight or measure,, is capa* 
ble of affording, I have reason to sti^te,, that three bu- 
shels of coal affords a quantity of light which is equal to 
one thousand four hundred and seventy candles at twelve 
to the pound, these candles burning for four houi^s. 
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Then if that quantity of coal was burnt for four 
hours, it would produce an equal light to that number 
of candlerf It would. 

Have ))|mi Jnade that experiment yourself? I have. 
I was inforMJKjthat in the apparatus of Mr. Winsor, 
there had been||iced three bushels of coal. I was pre- 
sent when the priibess for producing the gas was. carri- 
ed into execution."*^* I was called upon ta witness the 
state of the different flames, and during the burning, 
which lasted for twenty-four .hours^ I witnessed the 
burning of them for eight hours; that is, from twelve 
at noon till ten at night. I was also told, that there were 
persons there, to notice and minute down the different 
changes which might take place in the different flames; 
and from their results, given to me tl^ next day I cal- 
culated the quantity of light. 

From this quantity of coal then, there was produc- 
ed this quantity of light? Yes. 

Mr. Actum examined by the committee. 

You have said that the difference between a gas 
flame and that of a candle of equal magnitude is in the 
proportion tof nearly three to onef Nearly three to one, 
in regard to the quantity of light. 

But you do not mean to say, that it will throw a 
given quantity of light three times the distance? I did 
not try that experiment. 

You made no experiment upon that point? No. 

You know that in lighting a street, the thing that is 
required is a given quantity of light at each particular 
point? Certainly. 

Now, do you mean to state that, if I put a candle 
here, and another oandle there, and a third here at this 
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spot, and then take away these candles and put one of 
your gas lights tiiere, that there will be'as much light 
there at the third candle as if one candle was there? I dp 
not mean to say that. 

Re'examinedby Mr. Warren. 
Have you ever made a comparison between a light i 
of twelve in the pound tallow candle, and the light of 
an oil lamp in the street? I have not, so as to speak to it* 

By Mr. Brougham. 

You have stated, that three bushels of coal ^ves as 
much light ^s one thousand four hundred and seventy 
tallow candles of twelve to the pound, burning for four 
hours; do you mean to say, that two pounds of coal give 
as much light as one pound of tallow? I am entirely 
unacquainted to speak on that subject. 

Do you know how many pounds there are in a 
bushel of coal? I have weighed them, but have not the 
minutes with me, and am not prepared to answer it I, 
have weighed a measured quantity of coal, and know 
the weight, and can tell you to-morrow. 

Mr. Accum called^ and examined by Mr. Warren. 

Have you dealt at all in turpentine? Yes; and I deal 
in it now. 

And are you a good ju^ge of the price of it? I flat» 
ter myself I am. 

You have st;ated already, that oil is procured from 
the coal; what is oil of turpentine selling for now per 
gallon? It sells now at ten or eleven guineas per hun* 
^red weight. 

Have you not reduced that to gallons? It is about 
2*. a pound, or lOj. a gallon. . 
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What is the highest at which you have ever known 
it? About 45^. and that not above six weeks ago. I 
value it at ten guineas per hundred weight, by which I 
can sell it now at 10s. a gallon. . ' 

Do you know what it is sold at now in the mar- 
ket? At the price I stated; that is the price I would 
sell it at now. 

Do you know the usual price of turpentine? It is 
an exceedingly fluctuating article. 

How low have you ever known it? It has'ncver 
been under 7s. a gallon fbr these fifteeiv years at least, 
as long asi have be?n in this country. 
" . Was 45*. the highest you have ever known it? It 
never was higher than that price. 

What is the comparison of the light given by Mr. 
Winsor's cock's spur lamp, and that given by the com- 
. mon parish lamp? Having found that each of the cock's 
^ur lamps has a Aame equal to three inches in length, 
which makes of course nine inches of flame, and having 
found also that the parish lamp, which burns with a 
bright flame, is about half an inch, it follows that nine 
inches of gas flame aore equal to eighteen and a half in- 
ches of parish light. These are approxitnations I mere- 
ly give in round numbers, that is, eighteen inches in 
bulk altogether. ^ 

What is the comparative efiect of the light given? 
Having also found that the intensity of the gas light, as 
stated often before, is as Ihree to one, it follows that 
three cock's-spur burners are equal in intensity to, I be- 
lieve, fifty-four parish lights; but, however, I will de- - 
duct one third«part of the intensity of the light. 
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That is the mode in which you made your calcu" 
lations? It is the mode; but I will neglect one third-part, 
so as to make it only as two to one. 

The expeiimeat you made makiS it as three to 
one? As three to oiie* 

Have you calculated what quantity of coal it will be 
necessary to use to svpply .ei|^t hundred o( Mr. Win- 
sor's cock's-spur lamps, in the same way as they burn 
every ^ight in Pall Mall, taling the light for deven 
hours upon the average? I do not know that I can speak 
correctly to that, but two chaldrons wiU amply do it; I 
have made the calculation repeatedly. 

That is, to supply the lamps every night in the 
year? For eleven hours it is amply sufficient. 

Be so good as to state, from your knowledge, what 
the averse price of coke b, comparing the chaldron of 
coke with the chaldron of coal? It is usually upon a par 
with coal, but sometimes it is U. 2s. or 3^. below i, 
but it is seldom above it. 

You d6 not prove the price of coal, I believe? That 
varies very much. # 

Cross-examined by Mr. Brougham. 

You yesterday stated the mode in which you com- 
pared the light of a tallow candle with the light of the 
gas burners? I did* 

» And upon being asked what the result of the ex- 
periment was you stated, that it was nearly three to 
one in favour of the gas? I did say so. 

Did you mean tt^reby to state, that the gas-light 
burner gave three times as much light as a tallow can- 
dle? I did mean to say so; that a gas flame of the same 
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size furnished as much light as three tdtow catidles pto^ 
ducing the same flame. 

Then how much light does the gas give, compar-* 
ed with the common lamp? That may be learnt from 
the statement, that it requires two parish lamps to give 
as much light as one of the candlc^s that I burned* 

Then two parish lamps gifie as much light as^ 
penny candle? They do* 

Therefore six parish lamps give the same light as 
three candles? They would do so. 

Now three candles give the same light as one gas 
lamp? They do. 

Therefore you mean to say, that six parish lamps 
give the same light as one gas light? Yes; it follows 
from it» 

Do you mean to say> that six parish lamps give the 
same light with one gas light of die same size? Cer-, 
tainly^ comparing bulk for bulk; I mean to say that 
there is six times as much bulk of flame in the gas light 
as there is in the parish lamp. 

Suppose the bulk of the gas light were equal to the 
bulk of the parish lamp, which would give the most 
light? The gas light, undoubtedly* 

Then in making this estimate, every ttnng depends 
upon the bulk? Upon the bulk and the* intensity of 
light. 

And the intensity of the light alone is not sufficient 
to make the estimate, but the bulk is also necessary? 
Both must be taken into consideration. . , 

Then your estimate depends upon the measure of 
the bulk, and upon the intensity? My estimate does* 
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Mf. O. B. Bridges called^ andexammedby Mr. W^drren. 

Have you attended any of the experiments for cai** 
bonizing coal at Mr. Winsor's? I have, seven expe- 
fiments. 

Were the receivers, upon the contents of which 
those experiments were made, locked and sealed by 
yourself? Yes, they were. 

And the keys kept by you? In my constant pos- 
session. 

What was the quantity of bushels of coal upon 
which the experiments were* made? The whole seven 
were made uppn twenty ^four and a half bushels of coal. 

Have you a statement of the quantity of ammoni- 
acal liquor produced in the number of pounds? The 
number of pints of ammoniacal liquor was one hundred 
and fourteen, or fourteen gallons, or thereabouts. 

What was the quantity of tar produced? One hun* 
dred and fourteen pounds and three-quarters. 

Was that the same coal from which the ammoni- 
acal liquor had been drawn? They were drawn out of 
the same receiver, and from the same coal. 

Mr. Peter Davy called j and examined by Mr. Warren. 

Are you a coal merchant? I am a coal-buyer. 

What is the present price of Tanfield Moor and 
Wallsend coals? The present price of Wallsend coal 
is 57^; and Tanfield Moor is 48j. 6(/. I must beg 
leave to observe, that the difference is greater at this 
time than usual, by far. There is not in general so 
much difference as diere is at this moment, owing to a 
combination in the north. 

Are both of these Newcastle coal? They are. ' 
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What is the price of the low, or more ordin^ 
sort? The present price of coal is from S7*. down to 
about 45^* 

Do you mean of Newcastle coals? Some very infc- 
rior Newcastle coals are very nearly as low as 4S#. There 
is one sort which is as low. 

Large dealers, taking the opportunity of the mar* 
^ ket, could purchase them at'a price lower than that? 
The best coals may certainly be bought considerably 
lower, and inferior coals something lower. 

Can you state with any degree of accuracy, how 
much lower the best might be bought? From 6^ to 
8*. lower. 

The Wallsend are always higher than the others? 
There are several kinds come under the denomination 
of best coals; but Wallsend are generally among the 
, best. There are two others at this moment. 

Mr. George Lee called^ and examined by Mr. 
Brougham. 

Will you state in what line of business you areen- 
gaged? I am a proprietor of cotton mills in Lancashire., 

What is the firm of your house? Phillips and Lee, 

Have you ever seen any of the apparatus for light- 
ing by means of gas? Yes. 

W ill you stated the committee how long it is since 
you first saw it? It was about the year 1804, 

What was the apparatus which you then saw? It 
was a small experiment made in my bouse, to deter- 
mine whether it was applicable to the mills. 

To yoiir cotton mills? Yes. 

Was it to determine whether this apparatus woiild 
light the cotton mills by means of gas? Yes. 
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Where did you see it? In my own house. 

Did the experiment succeed? Yes. 

What did you do in consequence? I lighted the 
house first to try if it was wholesome. 

Your dwelling house? Yes. 

Did you then light your cotton mills? Not then, 
but immediately afterwards. 

When did you first order the apparatus for light- 
ing your cotton mills? In the year 1805, immediately 
^ sqcceding that experiment in 1804. 

From whom did you order it? From Messrs. fioul- ' 
V^ ton and Watt. 

When was it put up? In 1806 most part of it, and 
it was completed in 1807. 

Have you found it to answer? Perfectly. 

Have you eve^ compared the effect qf this mode of 
lighting with the common mode? Yes* 

In what manner did you make your comparison? 
You mean the effect of the intensity of the light, and 
that of the economy. 

First as to the tntensitv, and then as to the econo- 
my? The mode of determining the intensity c^the light 
was by means of shadows. 

Will you describe the complete process? A quanti- 
ty of gas was burnt which corresponded with the flame 
from a candle. We projected the same against the wall 
, and observed the opaqueness of the shadow, and from 
that we assumed this standard. 

Then you made the two lights of equal intensity? 
Exactly, the shadows corresponded with each other in 
point of opaqueness^ 

Then in respect of the economy? In order to de- 
termine tlie expense or economy of producing the. gas, 
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compared with tallow^ the gas was measured in a gas- 
ometer, a vessel holding gas, suspended in water. The 
quantity of gas consumed in a given time, producing 
the same light with the tallow, was measured with the 
gasometer and' weighed with the candles, by which 
means we obtained a comparison of the bulk of the gas, 
and the weight of the tallow. 

And what was the result of that comparison? The 
result of that comparison was, that a half cubic foot of gas 
corresponded with a candle of six in the pound, bum. 
ing for an hour. These experiments weremade under 
my direction and inspection. 

You then calculated how much tallow was consum- 
ed? Yes, I did, \ 

And how much was consumed in an hour? One 
hundred weight of coal produced three hundred and fif- 
ty feet cubic of gas; from that experiment, six pounds 
of coal will be found as equal to one pound of tallow, 
which coal yields illuminating matter equal to one pound 
of tallow, (i.e. one bushel coal » ISlbs. of tallow. T.C.) 

Will you state to the comjnittee what saving there 
has bj^en, by means of this process, in your manufacto* 
ry? I suppose by saving you mean in expense. 

Yes, saving in money. Reckoning a fair allowance 
for the use of the machines, I believe it appears 6n the 
report of Mr. Murdook, the particulars for which I gave 
to him. 

How much have you laid out on this apparatus? 
Between 5,000/ and 6,000/. 

What is the total expense of the gas apparatus by 
the year? The particulars are stated in tliat report, but 
I believe it is about 500/ a year. 
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' What woiiM be die expense (tf4«m(£es9 to g^ 
same lighif About doubIe# 

Have you got any memonuiduiBfs, from. mrlUch you 
QUI state the particuhurs? Here arethe memoraiidums: 
Cost of one hundre^i and ten terns of can*' 

nel coal .... - Z125 G 
Do. of forty tolas of common do. - . ^^ 20 

145 
Deduct value of seventy tons coke - - 93 9 

The annual expenditure in coal, after de^^ 
ducting the value of the coke, and with* 
out allowing any diing for tSie tar, is 
therefore . - • - - 52 

And the interest of capital, and wear and 
tear of apparatus - • . . 550 

Making the expense of the gas apparatus about 
/600 per annum. 

You sold the coke which you made? Yes. 

Did you sell the tar? Wc did. 

In considerable quantities? I suppose fifty or om^ 
hundred barrels. 

Do you continue the lighting of yoiir manufactory 
in the same way now? Yes. 

You find it still to answer? Perfectly. 

Had you any difficulty in getting the apparatus 
from Messrs. Boulton and Watt? None. 

You got it as soon as it was ordered? As soon as 
could be expected; the most part ai it was put up the 
first winter. 
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JXA M^« Pbipps, firam any of the London aasoT' 
ance offices, vbit yoar manuiaotofyf He dicL^^ 

And law die prooeis of lighting itf He did. 

Have ytm any part of the street lighted, as well aa 
the manufactonr? The street leading down to my house 
and the lamp at the door are lighted. 

By means of tubes? Yes. 

r believe there are two sorts of burners used? Yea^ 

What are the names of them? One is called the 
cock's-spury and the other the Argand lamp. 

The cock's^^ur has how mviy Umwrs? It has 
three. 

Andthe Arnold lainp» how aiaiiy has th»l? live- 
sen)ble9 the opmrnon Argand lamp. . 

Have yoti $f^en tl^ lampa in FaU'MaB? Yea. 

Did you compare their effect widi that of yovr 
own? I did. 

Did you see. any superiwity bora those i;i PaU^- 
Mall? By no means. 

When Mr. Phipps saw your's, was be satisfied as 
to the safety of it from fire? Perfectly. Most of the 
offices have seen it. The Sun office oflS^ed to insure 
it fcHT \s. 3(f, the usual jn'omiumf other circumstances 
were taken into consideration^ but they did not make 
any objection^ but rather other wise» on account of the gas 

Mr. Phipps expressed himself perfectly satisfied? 
Mr. Phipps did equally so; but I adverted then to the 
Sun office. 

1$ ther^ any disag^able smell produced by the 
gas?/ Nothing objectionable; not at sdl. 

Is the light clear and agreeable to the eye? Far 
superior to any other light. 
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Tou have hftd t^eff leasm to be sMibled wiOi it, 
eif^r sine* you tried the experiment? Perfectly- 

Have you Ittely been at the manufeotoiy of Messrs. 
Boultott and Watt, at Soho? Not latety^ but I was 
there last year. 

Have fou seen any ap{)arattis besides ydor own? 
I have. 

In whose house was that? In no houses but in a 
mill where it was preparing, and I have seen many 
others. 

In whose mill was it? In Messrs. Burieys'. 

Did it answer there? Perfectly; I did not see It 
burning, "but my own did so well, and I was so well sa- 
tisfied with it, that I concluded it would. 

Was that completed which was in the possession 
of Messrs. BuHey and Co? Not perfectly; but nearly so. 

From your klAowledge of trade and maimfacture 
in general, do you conceive that the manufacture of ap<* 
paratus for lighting mills and other manufitctories, re- 
quires a very great capital? I think not. ^ 

Is a great capital, then, commonly mtt wixk in 
trade? Certainly not. 

Do you know many persons with larger ea|>itab 
than would be necessary for such a purpose? Many. 

In Lancashire? Yes; and not only there. 
In Staffordshire and Warwickshire? Yes; wherever 
there are large manufacturers. ' 

Cross examined by Mr. fTarren. 

With respect to the insurance, you said diat in 
this house of your's there were other circumstances 
which operated, besides its being lighted with gas; it 
has a copper or iron floor, I believe? No, it has not. 
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Thai what other carcutnstances are theare? I was 
speaking of the mill, which is not warmed wiA a com^ > 
mon fire, and the floors are sheeted with iron. 

. Thejr expressed no objectiw, on the ground of 
danger arising from the gas? They did not. 

Yott say it has no offen^ve smell? No offensive 
smell. 

. And gives a very pure and good light? I bum it 
in my own house instead of thirty pair oi candles « veiy 
night. 

How much gas is produced from a certain quan* 
tity of coal? In round reckoning, a pound of ct»als will 
produce three cubic feet, nearly, of ga^, so that three 
hundred and fifty, divided by one hundred and twelve, 
I fancy, is about the thing* There is very nearly three 
cubic ii^et of gas to a pound of coal. A catidlct of six 
in the pound, burning for an hour,>takes half a cubic 
foot of gas; consequently, there is six to pne, which is 
precisely what I stated. 

Will the candle only bum for one hou^iP I only 
compare the burning of the candle* 

Do you mean that a candle of six to the pound i& 
all consumed in the space of one hour? No. 

Then will you explain what you mean? It is bumt 
in the time that the half cubic foot of gas is. The can- 
dle corresponds with half a cubic foot of gas. ^ 
Then you understand that this candle is consumed 
entirely in one hour? Yes, it is, and corresponds with 
half a cubic foot of gas. 

Will not a candle of six in the pound bum for 
more than one hour? I believe there has a litde con* 
fusion arisen^ in respect to the quantity of light and the 
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ecAisuniption of tallow. The total quantity of light used 
dvring the hours of burning has been ascertained by a 
comparison of shadows, to be about equal to the light 
which two thousand five hundred mould candles of six , 
to the pound would give, each of the candles, with 
which the comparison was made, consuming at th^ rate 
of one hundred and seventy -five grains of taHow p^ 
hour. 

Then I understand you mean, that that proportion 
of the candle which will be consumed of its tallow is 
. one hundred and seventy-five grains? That bthe com* 
parison. 

And of course half a cubic foot of gas is equal to 
the consumption of one hundred and seventy-five grains 
of tallow? Yes; exactly so. 

You said that the light in your manu&ctory waSi 
equal to that of two thousand five hundred candles of 
six in the pound? Yes. 

How many apertures are there in the pipes out of 
which the gas comes? The number of burners em- 
ployed in all the buildings amounts to two hundred and 
seventy-one Argand lamps, and six hundred and thirty- 
three cock's-spurs. 

They are of tlie nature described here before? 
Pretty nearly, but not quite so. 

What is the width of the aperture^ and what is the 
length of the flame? I cannot tell. 

Can you tell the width or the length of the aper- 
ture? No) I do not think it necessary to ascertain it. 
I belieye the aperture is the thirtieth part of an inch, 
but I do not recollect the size of the flame oi the cock's^ 
spur and of the Argand lamp; I cannot state it. 
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What kind of coal did you make use of? Tlie 
cannel coal. 

In what nauner did yoa weigh the gas? I inea« 
sured the gas. I weighed the tallow and measured th« 

gas* 

Of course then you did not know the weighty and 
cannot speak to the weight of the gas at ell? No; only 
to the bulk. 

You know that it enlai^s itself^ and b more 6r less 
compressed at certain times, and therefore the observa-* 
tions must be very different when it is compressed to 
what they are when it is not compressed? Of course. 

What state was it in when you made the compa- 
rison? It was in the gasometer. 

Was it in the state in which it came from the 
coals? Not exactly. 

Then the experiment you tried was only made to 
apply to it when it was in the gasometer? Yes* 

If the experiment had been made on the gas as jt 
came from th^coal, you might have made a very dif* 
ferent calculaUon? Very little, the pressure is so smoSl. 

In the calculation of the expense, is the price of 
the materials used there included? They are. 

You know nothing of the expense of laying down 
pipes for the purpose of lighting the streets? No; I d6 
not. 

Then your experience of the gas does not go 
beyond its use in private mills and houses? No; it does 
not« 

Have you observed whether the gis is different at 
different periods? It is. 
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So thut this result of your e^pcrimei^ tmfy afiplied 
ta the ga9 in that particular state? It was corrotx^ra^ed 
and confirmed by actual practice on a large soak, and 
^19 i$ tbe average eatimatc on the consumption of two 
tbaldtons a night. 

Have you made any experiments on Kewcastk 
^oal No; I have not mysel£, 

Have you seen them made at any time, so as to be 
^|e to st^te mj deductions you have n^de from it? 
There wre wme experiments made by Dr* Henry, of 
our town, but I did not see them made. I hive seen 
tjient tried upon mdiiy other kinds of coal. 

JJqw wany hwrf dp you. burn your lights In the 
longest and shortest days, in summer and wiotor? Few*. 
hiips tfn houifs on tki^ ^ai:te$l, days, /an^d two hours on 
%e lwge« d?3'«J. 

U th? he^th of ypur igwjRufeQturers at all affected 
l?y tfhe use 9f g9fi? Not in. the Iflast, or I would not 
have adopted it. I believe I e:«Kplwned to the cc»nmit«. 
tec, thgft I used it in my own house first. There is an 
additional ventil^tioi^^ so aci tQ enable th/e men to beat 
the heat \$^hiGh iy produced- 

You have n«t seen the SDoallest alteration kk the 
health of ywi wqrijmen? Not in the least, for had I 
seeft it, it wQuld hav? been t fittal objectiaa to it. 

And you ^ay the i^ame 'm regard to the use tff it in 
jrour own family? Certainly I do* 

Yo made a <;al(;ui«tion ponceming the conaumption 
of gas. When you make that calculation do you take 
into the account what money you reoeive for thji coka 
and tar? Theccfcfldid. 
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But you did not the money received for the tar and 
odier aJticles? The tar included all the ott^r articles, 
as it came from the retort. 

But I wish to know if you did, or did not, take 
into consideration the value of the tar produced? The 
value of the tar was so trifling, that I did not think it 
an object wordi consideration. I believe in two years 
it came to 100/. 

But, whatever it was, it would reduce the expense 
of the gas to something less? Yes^ to rather less, but 
very little. 

You say it was about a 100/. in two years? I 
should consider that we have sold lOOl pounds worth 
in that time. 

Then you did not follow up the tar to all the ad- 
vantage which might be derived from the other articles? 
No, we sold it to other manu&cturers. The whole was 
united in the tar, and all the residue was received into 
» condenser, and sold in that state; 

But are not the other articles profitable for use? 
There are some hazards in the distillation. 

Have the goodness to state what isr the length of 
the street leading to your house, which is lighted by 
the gasJight? The whole length of this street isabotit 
six hundred feet, and my house is about half the way 
down, and it is lighted down to my house. 

You mean it* is a lane leading down to your house, 
but it is not the main street? It is a private street, but 
it is as large as the main street. 

What may be the length of that part of the street 
which is lighted? I suppost three hundred feet* 
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How mmy buntera are there m that length? They 
nre large burners^ There are two Argand lamps and 
a Gock's-s^r at my door; but tbey are doable lamps, 
and that is a double 6ock's-spur. 

They fre lighted fix>m Ae fitrnace in your house? 
They are supplied from . the maiRifactory by tubes 
f^laced under ^ street 

But there are only three burners in the ^i^iole 
ieni^ of this street? Tfaene are only three, bat they 
are large ones. » 

Where does the fumaoe stand, I mean nith re- 
apect to the street? At die utmost extremity; and cm 
one side. 

What b the utmost extent to which the gas is sent 
by these means? I suppose, taking the various turn- 
ings which it is obliged to do, before it arrives at the 
end of the street, it is about one thousand feet 

Then you mean that these turnings are used to 
%ht the manufactory? Yes; upstairs and downstairs^ 
and sideways, and in all directions. 

That is in lighting the dwelling house as well as 
the street? Yes, it is. 

In the beginning of your evidence you said> that 
the criterion by which you calculated die different in- 
tensities of the ii^t, produced from tallow and from 
gas light, was the opacity of the shadow? Yes. 

Do you mean, that it was from the dimensions of 
the shadow upon the wall? No; it was the darkness c^ 
the shadow. 

Do you apprehend that to be an accurate way of 
examining the intensities oi light? It is considered as 
such* 
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Do you not know, that in the flame produced by 
a tallow candle there is a wick? Yes, there is. 

But in the gas light it is mere pure flame? Ex- 
actly so. 

Then there cannot be so much flame from a tallow 
candle as there is irom a ga^ light? I made no compa- 
rison between the size of the flames; but the compari- 
son was of the lighjt as shone by the flame, by adjust-' 
ing the stop-coc^, to produce aflame of gas corres- 
pondent with the flame of a candle. 

Do you mean that the dimensions of the shadows, 
produced by the two flames, are equal; and do you 
therefore conceive that the intensity of the light must 
be equal also: Is it an accurate calculation, because 
there cannot be so much flame produced by the light of 
the tallow candle as from the gas, because there is a - 
wick in the tallow, therefore how can it be accurate? - 
The shadow- is not produced by. the size of the flame, 
r^but by the intensity pf the light, and the darkness of 
the shadow is the measure of the intensity. 

Is not a part of the shadow from the candle pro- 
duced by the wick? No; it is not. There is a body 
placed between the candle and the wall, and between 
the gas light and the wall, and it is a shadow of that 
cylinder, or of that flat body, which is exhibited upon 
the wall. "* 

Is it your opinion that the^streets could be lighted 
in this manner with advantage? I am not a manufacturer 
of lighting apparatus. 

Can the public be served with gas light by a coq>o. 
rate body to n?iore advantage than by individuals? Ceip- 
tainlvnot. . v 
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From your knowledge of the process, would it re- 
quire more money to carry on an establishment, in order 
to supply one district of a town, than is within the reach 
of a private company,* or individuals? Certainly it is 
Within the reach of private capitals. 

Would not a company, placed out of the reach of 
the bankrupt laws, be destructive of free competition? 
It is evident to me that it would. 

What length of time were Messrs. Boulton and 
Watt in producing this machinery for yourhouse; was 
it two years, or one year, or^what time were they in 
making it? It was begun the latter end of one winter, 
and was completed the next; so that it was one winter 
and part of another; but we did not want it in the inter- 
mediate time. 

What do you allow for wear and tear in your ma- 
chinery? It > varies* upon the pipes, the retorts, and 
other parts of the machineiy. v 

What is the lengtlf of the pipes in your manufac- 
tor)'; what is the whole length together in all directions? 
I dare say it is between two and three miles. 

Are they furnished with gas from one or more 
fires? There are six fires together, which, according 
to the length of time people work, are more or less, 
employed. 

Are they placed in different parts of the manufac- 
tory, or do you mean that they are together? They are 
by the side of each other. 

And from those the pipes are supplied? Yes: I 
do not mean that the pipes are in one length, but alto- 
gether they make about that^distance. There are side 
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branclies from the mamsi and thej 9K continuations of 
^ same stream of gas. 

But supposing there were no branches from the 
pipe, and it went up in the shape of a corkscrew from 
the top to the bottom^ what would be the length of it? 
I mentioned that there w^re one thousand feet of main 
in a direct line, exclusive of the collateral branches. 
There is a perpendicular pipe through which the gas 
passes, and a longitudinal pipe carried from the main^ 
sometimes there is one and sometimes two, according 
16 the lig^t which is required. 

What is the direct length of the perpendicular 
pipe, and of the longitudinal pipes? The direct length 
of them connected with each other, and going with onie 
arid the same stream of gas, must be one thousand feet. 

Is that the same stream of gas as that which goes 
along the street? No; it is the same as my house is, 
only a branch. 

How long is it since you Have been in the habit of 
lighting the street with gas? I believe since 1807. 

You stated that it was a year, that is, from the be- 
ginning of one winter to the beginning of another, be- 
fore Messrs. Boukon and Watt produced the machinery 
for your house: Would it take that time to produce a 
machinery of that sort, or did the delay arise from your 
wish not to have it made sooner? In that state we were 
making experiments, and were not anxious to have it 
sooner; but I suppose it might be made in three months 
now. 

What is the diameter of the main? About five 
inches. 



Concerning Gas Lights. 117 

Is it the same size all the way, or does it taper 
towards the end? It tapers to about half an inch 
gradually* 

I believe you likewise make use of the reservoirs? 
We do of gasometers. 

What is the size of them They are cubes of ten 
feet, so as to have a content of one thousand feet. 

•Will you be so good as to explain the construction 
of the gasometer? The gasometer is a hollow vessel 
immersed in water, and suspended upon a pulley by a 
counter weight nearly corresponding. 

What is the gasometer made of? It is sheet iron, 
painted. The gasometer and the weight are not quite 
in cquilibrio, but the difference is equal to a column of 
water of half an inch, which, of course, makes the pres- 
sure of the gas correspond with that column of water. 

Then the gas comes from the retort through a pipe 
into this gasometer? Yes. 

And there is another pipe leading from this gaso- 
meter to the mains? That is not necessary; thie same 
tube would answer. 

Then the gas is communicated from this gasome- 
ter to the burners? It is. 

Supposing more gas were to come over from the 
retort into the gasometer than it could hold, what would 
be the consequence? There are eleven of them. The 
consequence would be, that when the pressure was more 
than a column of water of half an inch, it would force 
itself through the water by bubbling up. 

Supposing it were to come over with great rapi- 
dity, would it bubble up quicker? Yes, 
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Could any other eflfect take place in consequence of 
that? It is impossible. But independent of that, there 
is a column of water of half an inch applied to a recep- 
tacle before it comes there. 

So that the utmost extent of the effects would be, 
that a little of the gas would escape? The water would 
be blown away, and the gas would flow out from the 
first tract* 

Could any danger result from this? Impossible. 

What sort of iron is the whole of \he gas machi- 
nery? All tlie mains are cast iron, but the smaller 
pipes are sheet iron. 

For what purpose is the gas received into this gaso- 
meter, between the retort and the burners? To take 
away any superfluous quantity of gas which would be 
formed, that is not consumed^ and to enable the manu- 
facture of the gas to go on at the time it is not burning. 

Then the retorts are never cold? Never. 

'And a considerable savii^ takes place in coi^se- 
quence? . Of course. 

Is it your opinion that Messrs. Boulton and Watt 
would be able to execute an order to the same extent 
as your's in less time than they executed your's in? I 
should think,^by the preparation which they have' made, 
they would deliver the materials to be put up in far less 
time. 

Supposing a fair competition was to prevail, would 
not the public be served with more expedition by ind^ 
viduals than under a monopoly? In my opinion they 
would. 
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^re you of opinion that a fair competition could 
exist, if a corporation, were to be estabfished in that pur- 
suit? Certainly not. 

What was the weight of the iron employed in the 
whole of the gas apparatus in your establishment? I do 
not know. 

On what ground do you form your opinion, that a 
fair competition could not exist if a corporation were to 
be established? If^a corporate body was suddenly to be 
performed in my own business, and so muph additional 
capital suddenly brought in under circumstances un- 
favourable to pie, my trade would be injured by it. 

Would not the same effect be produced by the 
union of two or three wealthy individuals, such as sir 
•Robert Peele and yourself, which is neither impossible 
nor unusual? — ' . 

By sir Robert Peele. 
Whether, if myself and three or four more opu- 
lent individuals were t Ainite forming a private compa- 
ny, would not the whole of our respective fortunes be 
committed by it, and answerable to the creditors? Cer- 
tainly. 

Would the subscribers to a corporation be an- 
swerable for. more than the sum of money annexed to 
their respective names? For no more. 

If I understood you rightly, you said just now, 
that the having a Idrge society, or large capital brought 
into a trade, would prevent competition, and, in your 
own case, if several we'althy persons were to come into 
the market it would put you in a disadvantageous situa- 
tion? Yes; under the circumstances of a corporate 
body. 
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Would not the public be better supplied by a cor- 
porate body? ' I think that the public is always injured^ 
when competition is diminished. 

Mr. Lee called, to correct a part of the evidence given 
by him yesterday. Examined by Mr. Brougham*. 

A question and answer put to and g^ven by the 
witness was read to him; to which he gave the follow- 
ing additional answer:«^We had always used oil be- 
fore; the difference of expense between oil and coal 
would be fifty per cent, and the difference between 
.candles and coal seventy per cent. 

Another question and answer were read to the wit- 
ness, to which Mr. Lee said,-^-! meant to say tons <^ 
coal. We buy by tons in the north, that is SOCwt. to 
a ton, instead of 28cwt. to a chaldrdn, which is the cus- 
tom in London. 

Do you mean to say that about 61bs. of coal by the 
gas process give as much lightjfts lib. of tallow? I do, 
and I will explain the experiment by which it is proved. 
I will explain first the apparatus, which is the photo- 
meter; the measure of the light itself; the darkness of 
the shadow cast upon the wall by a cylinder interposed 
between the candle and the wall, measures the intensity 
of the light; consequently, if a candle and a gas burner, 
adjusted by a stop-cock, produced the same darkness of 
shadow at the same distance from the wall, the inten- 
sity of light is the same, and uniform degree of light 
from the gas is produced by opening or shutting the 
cock if more or less is required, and the candle is care- 
fully snuffed, so aa.to produce the greatest and most 
regular quantity of light from it. The size of the flame 
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of coarse becomes unnecessary in this comuderation, 
and will vary with the quality of the gas; the gasometer, 
as the quality of the gas is subject to some variations, 
the expecimental gasometer* was supplied from the 
mixed production of several retorts, and the result is the 
average of a vast number of experiments taken during 
the whole winter. The gasometer which was used for 
the experiment contains a measured quantity of gas, 
and the communication between it and the retort, and 
any other supply, was intercepted, during the experi- 
ment, by a cock. The gasometer descends in the wa- 
ter as the gas is exhausted, and the bulk of the gas used 
is ascertained by the area of the gasometer, and the 
depth which it sinks in the water; therefore the bulk 
of the gas consumed in a given time is measured by 
the gasometer, and the quantity of tallow used is deter- 
mined by weighing the candle before and after the ex- 
periment. Results.— The light produced by a candle 
of six in the pound, requires 175 grains of tallow in an 
hour; 7000 grains are equal to a pound avoirdupoise, 
and consequently lib. of candles of six in the pound, 
burning one at a time in succession, would last ''^ «« 
40 hours. One half of a cubic foot of gas expended 
per hour produces the same quantity of light; conse- 
quently, one-half multiplied by forty hours equals twen- 
ty feet of gas expended in forty hours; consequently 
equal to lib. of candles. 

It is equal to the candles withouf reference to the 
timfe? Yes. 

First the measure of the quantity of tallow is aiicer- 
tained, then the quantity of gas to produce the same 

* Thus in the original report. — T. C. 

i 
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effect, and then the gas and tallow are compared to* 
gjfther without reference ta the time? Exactly so* 
Twenty cubic feet of gas are equal to lib. of tallow. 
One hundred and twelve pounds of coal produced near- 
ly three hundred and fifty cubic feet of gas; and three 
hundred and fifty cubic feet of gas, are equal to three 
hundred and fifty, divided by twenty, which last is 
equivalent to one pound of tallow, and makes one hun- 
dred and twelve pounds of coal, equal to V^*^ =* 17i 
pounds of tallow; consequently one hundred and twelve 
pounds of coal, divided by seventeen and a half of tal- 
low, is six and four-tenths of coal, for one pound of 
tallow. That is the experiment. 

What species of coal was it you made use of? 
The cannel coal, that giving the most light. 

What is the price of it on the spot? It is fifty per 
cent, higher than the other, and is 13^. per hundred 
weight. The whole quantity of gas consumed in the 
Manufactory, and the whole quantity of coal consumed 
in the retorts, was registered from day to day for a con^ 
siderable time, and nearly corresponded with this ex- 
periment. 

Have you seen the lights in Pall-Mall? I have. 

As you have been accustomed to make compari- 
sons of this sort; do you think the light in Pall Mall, 
,T or that in your manufactory is the stronger? Ours is 
the clearest and the steadiest; but this is rather paHial 
evidence. 

Cross examined by Mr. Warren* 

The comparison you speak of was made from re- 
collection. You had no light with you to judge by? 
No; but the habit of looking at those things familiarizes 
oQC to them. 
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But it was made fix)m recollection? Of course I 
could Dot compare them odierwise. 

If one of your gasometers were to blow up, would 
it blow up the other ten? No. 

But all would go off in succession? AU would go 
off in succession. 

Re-examined by Mr. Brougham. 

Do you apprehend that your gasometer could go 
off? I^do not think it is possible. 

Have you yet had any accident of that sort? No. 
Examined by the Committee. 

I believe powder mills sometimes do not go off 
for ten years together? There arie physical causes 
which would prevent such an accident in this case. 

Could a spark getting into the gasometer blow it 
up? It is impossible. 

But>if it could get in, is it pure inflammable air, 
or b there any other air on the inside? It could not 
take fire without poming in contact with the atmos- 
pheric air. 

What are the m^ns taken to exclude the atmos- 
pheric air? A column of water of half an inch, which 
it is impossible for the air to pass under. 

Do you think it is in perfect security? In perfect 
security. 

Did I understand you rightly to say that Messrs* 
Boulton and Watt constructed your apparatus? Yes, 
they did. 

You spoke of several others in Manchester? Yes. 

Were they all constructed by Messrs. Boulton 
and Watt? Yes.— I beg your pardon, I believe there 
has some person attempted it on a small scale, but I 
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c 
cannot speak to that, I never saw any of them. I have 

only heard of it, and believe it is a trivial thing. 

Did you speak of any at any other towns besides 
Manchester? Yes, at Leeds. 

Is that constructed by Messrs. Boulton and Watt? 
Yes, a gentleman has ordered it in consequence of see* 
ing ours. 

. But as far as you know they are all constructed by 
Messrs, Boulton and Watt? Yes, ' except the small 
ones which I have not seen. 

At what have you reckoned the tallow in your 
comparison? At 1*. per lb. It is stated in Mr. Mur- 
doch's paper. ^ 



CHAPTER V. 

Further remarks on the safety of Gas Jbights. 

*' There is one subject more on which it is ne- 
cessary to speak. In the present instance, the public 
has been alarmed by representations that the general 
adoption of gas lights would expose nis to innumerable 
accidents, from the inflammable nature of the gas, and 
the explosion of the apparatus in which it is prepared, 
or the bursting of the pipes by which it is conveyed. 
But there is no ground for such fea^s. 

" Those who are familiar with the subject will readi- 
ly allow, that there is no more risk in the action of a 
gas light machinery, properly constructed, than there is 
in the action of a steam-engine, built on just principles. 

" The mi^nufacture of the coal gas requires nothing 
more than what the most ignorant person, with a com- 
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mon degree of care and attention, is competent to per- 
form. The heating ofthe gas-furnace, the charging of 
the retorts with coal, the closing them up air-tight, the 
keeping them red-hot, and discharging them again, are 
the only operations required in this art; and these, sure- 
ly, demand no more skill than a few priactical lessons 
can teach to the meanest capacity. The workman is 
not called upoato exercise his own judgment, because/ 
when the fire is properly managed, the evolution- of the 
gas goes on spontaneously, and without further care, 
till all the gas is extricated from the coaL 

** No part of the machinery is liable lobe out of or- 
der, — there are no cocks to be turned, no valves to be 
regulated; nor can th^ operator derange the apparatus 
but by the most violent efforts. . And when the stock 
of gas is prepared, we njay depend on its lighting 
power as much as we depend on the light to be obtain- 
ed from a certain number of candles or oil-lamps. 

' " The diversified experiments which have been 
made by different individuals, unconnected with each 
other, have sufficiently established the peifect safety of 
the new lights; and numerous manufactories might be 
named in which the gas lights have now been in use 
for upwards of seven years, where nothing like an acci- 
dent has occurred, though the apparatus in all of them 
is entrusted to the most ignorant man. 

" It would' be easy to state the causes which have 
given rise to some of those accidents that have spread 
alarm amongst the public; but of this it is not my bu- 
siness to speak at length.* It is sufficient, on the pre- 

* Why pot?— T. C. . 
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sent occasion, to state, that those melanchoty occur- 
rences which have happened at some gas light establish- 
ments which I have had an opportunity of examining, 
were totally occasioned by egregious failures committed 
in the construction of the machinery. Thus, an ex- 
plosion very lately took place in a manufactory lighted 
with coal-gas, in consequence of a large quantity of gas 
escaping into a building, where it mingled with com- 
mon air, and was set on fire by the approach of a light- 
ed candle. That such an accident could happen, i:^ an 
evident proof that the machinery was erected by a bun- 
gler, unacquainted with the most essential principles of 
this art; because such an accident might have been 
effectually prevented, by adapting a waste pipe to the 
gasometer and gasometer house. By this means, if 
more gas had been prepared than the gasometer would 
contain, the superfluous quantity could never have ac- 
cumulated, but would have been transported out of the 
building into the open air, in as an effectual manner as 
the waste-pipe of a water cistern conveys away the su- 
perfluous quantity of water, when the cistern is full. 
Such an expedient did not form part^of the machinery.* 

** Other instances might be named, where explo- 
sions have been occasioned through egregious mis- 
takes having been committed in the erection of the gas 
light machinery, were this a subject on which I meant 
to treat. 

" That the coal-gas, when mixed with a certain 
portion of common air, in close vessels, may be in- 

* Nor ought it to form part of any machinery: the waste g^ 
ought to be burnt away, and not permitted to escape into the neigh- 
bourhood, to become a nuisance by the stench.— T. C. 
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flamed by the contact of a lighted body, is a feet suffi- 
ciently known* But the means of preventing such an 
occurrence in the common application of gas lights, are 
so simple, easy, and effectual, that it would be ridicu- 
lous to dread danger where there is nothing to be appre- 
hended. In speaking thus of the safety of the- gas light 
illumination, 1 do not mean to deny that no possible 
circumstances may occur where the coal-gas may be 
the cause of accident. It is certain that the gas, when 
suffered to accumulate in large quantities in close and 
confined places, where there is no current of air, such 
as in cellars, vaults, he. and where it can mix with 
common air, and remain undisturbed, that it may be 
liable to take fire when approached by a lighted body; 
but I do not see how it is probable that such an accu- 
mulation of gas should take place in the apartments of 
dwelling houses. The constant current of air which 
passes continually through the rooms, is sufficient to 
prevent the possibility of such an accumulation ever to 
take place. And with regard to the bursting of the 
pipes which convey the gas, no accident can possibly 
happen from that quarter; because the gas which passes 
through the whole range of pipes sustains a presAire 
equal to the perpendicular weight of about one inch of 
water only, and such a weight of course is insufficient 
to burst iron pipes. Nor could the' town, when illumi- 
nated by gas lights, be thrown suddenly into darkness, 
as has been asserted might happen by the fracture of a 
main pipe, supposing such an event should take place; 
because the lateral branches, which supply the street- 
lamps and houses, are supplied by more than one main; 
and the consequence of a fracture would be only an ex- 
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tinction of the few lamps in the immediate vicinity of the 
broken pipe, because the rest of the pipes, situated 
beyond the fracture, wpuld continue to be supplied with 
gas from the other mains." 



CHAPTER VI. 

On Coal Gas Establishments becoming a nuisance to the 

public. 

LONDON adjourne;p sessions, 

November 18, 1815. 

Gas indicted as a nuisance. 

Yesterday there was a special adjournment of 
the London sessions, held before the recdrder, alder- 
men, &c, at Guildhall, for the purpose of trying a ques- 
tion of considerable importance to the scientific world, 
as well as the public at large. It was an indictment 
preferred against Frederick Sparrow and fTilUam 
Knighty laid in the month of May last, and charging 
them with a public nuisance, but postponed to the pre- 
sent period. On this occasion, however, Mr. Sparrow 
omy appeared in court as the defendant, when the fol- 
Idwing most respectable jury were sworn: — 

Edmond Goldsmith, Thomas Rioi^ards, 

William Downing, John Brogden, 

John Schofield, Henrt Carr, 

John Ban. Cole, John Moore, 

Joseph D. Lewik, William Leith, 

Robert T&enoh, Samuel Thoroughgood. 

Mr. Arabin stated the indictment, -which charged 
the defendant with a public nuisance, by means of a cer- 
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tain manufactory of gas, in Dorset^&treet, Salisb.uiy- 
square. 

Mr. Gumey stated the case to the jury. He ob- 
served, that the question was one of the most vital im- 
portance, not alone to the individuals who were experi« 
mentally engaged therein, and to the public generally; 
but more particularly to that class of society, whose fate 
it was to reside in the precincts of the manufactory, 
which was now so justly preferred to the consideration 
of the court, as a common nuisance and public offence. 
The utility of the gas lights none would have the har- 
dihood to deny— -its beauty and brilliancy was equally 
apparent. The lucrative advantages derived from its 
establishment were, no doubt, of a very considerabler 
nature with the defendants; yet, under all these circum- 
stances, it was highly, necessary that the comfort, the 
health, and the live^ of their fellow-creatures wei)e not 
to be endangered. The present case, he considered, one 
of a most flagrant and outrageous nature, because wl^n 
mischief had. been done, and remonstrance made of the 
evil, the complaint instead of being removed, was even 
not abated. The gas manufactory of the defendants was 
first established in Fetter-lane. There it was condpct-^ 
ed, as now, by a joint stock company; but the inhabit- 
ants of that district finding it necessar}* to have the es- 
tablishment indict^ as a nuisance, the proprietors re- 
moved their manufactory to Dorset-street, where it- 
was commenced upon a more es^tensive scale. Here » 
the process became equally offensive, and in proportion > 
as the system enlarged, so the effects became more ob- > 
noxious and dangerous. It appeared that in the present 
raaniifactory there were four retorts of considerable size« 
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Beneath these there were fire$ constantly burning, the 
vapour from which was conducted by several iron tubes 
into a globular vessel, called a QcMometer. The smell 
which issued from this part of the manufactory, was of 
t most offensive natui^. There was also a process otf 
^oke^ which likewise produced an insufferable stench 
by means of tube», which carried off the effluvia* wd 
was conducted to the river Thames. This was n<k 
alone oflfensive to the inhabttants and passengers, but 
even to the bargemen upon the river, in that quarter 
Complaints of the evil were made on all sides» an4 
while, in some instances, the most shameful inattenUon 
was manifbsted, in others, the injured applicants weit^ 
receivedl in a eavalier sort of way, and altbcfugh pro- 
mises had been made of remedying the nuisance so bit:- 
terly felt, still nothing had been efiectually done to re-,^ 
move h, and it remained in all its pernicious f<yrce. 

An indictment, however, being preferred in May 
last, by the inhabitants of the district, the defendants, 
it was understood, had at a considerable expense, ad<^- 
ed experiments by way of improvement. These, hcHv* 

i ever, had not the desired eflfect, and the nuisance stUt 
' I existed in a minor degree, but still with such contagious 
effects, that the comfort, the health, and the lives of the 
inhabitants, were exposed continuaBy to danger. Un* 
der these circumstances, he was convinced the court 
would feel it their duty to pronounce a verdict of con* 
demnation upon the party, and if the latter could not 
succeed, in so far improving their manu&ctory, as to 
obvmte the evil m qu^tion, they mus^ then abandon 
their scheme altogether, however lucrative to them- 

^ selves, OF however beneficial to an admiring public^ 
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with whom die livedo the flafeQr and convenience of ft 
respectable part of the eommunity, was not to be com«> 
pared. The learned gentletnan concluded by an appeal 
to the jury, in jus^ce of his caae, which he should fully 
^staUihl} by the most respectable and disinterested tea* 
timony« 

i/b^t IBU^ examined by Mn Arabin, deposed, thtt 
he was an upholsterer^ residing in Crown court, Salis^ 
bury-square, about two hundred yards from the build* 
ing belonging to the Gas-light Company: between the 
months of February and May last, when thedefendanti 
wereindicted, he observed something daily issuing from 
the establishment exceedingly offensive: it was a kind of 
smoke producing a saline effluvia, which operated upon 
his senses, and considerably affected his respiration: the 
smell was of a sour and acrid nature, partly sulphureous^ 
and was altogether most o&nsive: witness was unwell 
in the months of December and January last, and was 
advised by bis physician to, open his windows occasion- 
ally; when he did so, however, he found himself worse 
from the effects of vapour from the gas; when obliged 
to go into the street, he was also violently affected; and 
hb health became so bad, that he was eventually obliged 
to go into the country: this was solely in consequence 
of the nuisance in question: the smell and smoke which 
bsued from the building, night and day, and the oppres- 
sive heat accompanying it, was insupportable. Was 
convinced that this arose from large fires, which disco- 
vered themselves by immense columns of flame. When 
in bed at night has often wished to get up and quit the 
house; even on Sundays was as much, if not more ^f^ 
fected, than any other day. Witness frequent fy remon- 
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strated with Mr. Sparrow, and stated the nature of hi$ 
health. The defendant told him two or three times, 
something would be. done; at another period he was told 
cavalierly, that if he did not like the situation, he had 
better leave it. Believes nothing was done prior to the 
indictment being preferred towards removing the nui- 
sance, or until the burning down of the premises in 
March kst. 

Cross examined by Mr. Poolet/. 

Remembers the burning down of the building, and 
knows that it was since erected upon a larger scale to 
obviate the nuisance. A column or funnel of extensive 
height had been raised to carry the smoke higher up. 
Admits having complained of a lead manufactory at the 
rear of his house, about a year since, but did not com- 
plain of a distillery in Blackfriars. Thinks he remon- 
strated with the defendant Sparrow, so late as July or 
August last. 

Examined by Jfr. Gurney. \ 

The column is raised ixiuch higher, but in thick or 
windy weather the smoke still comes down,, and there 
are a number of tubes which carry off the vapour from 
the gasometer, and prove excessively offensive. The 
tubes are about 53 feet from the ground, andvjn damp 
weatlier the noxious effects are strongly inhaled. Has 
felt an inconvenience from lead, but it would be ridicu- 
lous to compare this with the offensiveness of the gas._; 
William Barnes examined by Mr. Gurney. 

Resides in Water-street: a wall divides his house 
from the yard of the gas light concern, forming the east . 
side of the manufactory, at the rear of his house. From 
the month of February to May he experienced the ut- 
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most inconvenience and want of comfort from the pro- 
cess of the gas manufactory. There was a constant ef- 
fusion of apparently deleterious principles, but could 
not say what these were, not having access to the inte- 
rior. When the effluvia was abroad, he could not open 
his windows: this, however, was not hourly, though he 
daily, when in the house, was affected, but in a lesser de- 
gree, and tie smell proved exceedingly injurious to his 
appetite, and that of his wife, who had been affected 
with a dreadful cough in consequence. His own lungs 
were hurt, and there was a certain nausea produced up- 
on the stomach. A taste was also continually in his 
mouth, like, sulphureous acid. There was an immense 
quantity of smoke proceeding from excessive large fires, 
and when these appeared to be at work, he was com- 
pelled to close up his doors and windows. Crown court 
as situate at the north side of the manufactory, and ap- 
peared most affected. The south side being open to the 
river, the wind usually drove the smoke in that direc* 
tion. The court was frequently filled with smoke to 
that degree, that inhabitants or passengers could not 
walk through it. Could compare the nuisance to no- 
thing but the bilge water of a ship, but the stench from 
the gas was infinitely more excessive. Thinks the evil 
had increased since the erection of the new buildiifg; 
was compelled to move hb larder from the yard, to the 
upper part of his house, on the eastern side, as he dis- 
covered that by leaving it exposed to the vapour from 
the gas, the victuals became putrid; had given notice 
to leave his house, but to the present moment could not 
procure a situation to suit him — would not remain an 
hour in that quarter if he could remove with any possi- 
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ble convoiictice^-^never knew of the least step t)eing 
taken to abate the nuisance, until die indictment was 
preferred against the defendants. 

fFil&am SnoxeU resides in Dorset-street, his house 
is only divided by a wall from the gas manufactory. 
From February to May last, the most offensive smell 
was experienced by himself and family, and so great was 
the stench, that he has frequently been obliged to quit 
bis dinner in one room, and have the table laid in ano- 
ther. It was equally oflS^sive by night as by day, and 
was as well subsequent as before the new building was 
niised. Thinks however it was a little diminished of 
late. In thick weather it was intolerable, and instanced 
the late lord mayor's day, as being exceedingly offen^ 
sive and distressing to tfie inhabitants and passengers. 
Mr. Hill, the first witness, is his lodger> and gave him 
notice that he would leave the house in consequence of 
the nuisance. He had promised, however, to remaiUi 
hearing that there was to be an abatement of the evil. 
The drains which carried off the water from the rnanu^ 
factory, were peculiarly stagnant, and he was obliged to 
contrive various traps, by which it might escape his 
premises^ 

Thomas Edgely is a coaUmerchant, and has a wharf 
adjoining the gas light manufactory, and from which 
there is a constant stench. This arises principally from 
the liquor which is let off in the drains, and runs be- 
neath his counting-house into the Thames. The efflu- 
via about the concern causes a smell, and gives a sort 
of taste like copper to the mouth, seizes up<»i the pa* 
late, and destroys the appetite for a time. Never remem^; 
bers to smell any thing so offensive in his fife; even ibA 



►^aft: 



d^ncemh^ Qus Lights. 135 

99elf heavers cA&plain and are sickened by it Believes 
\% is no easy matter to ^\tum a eoalheaver^s stetMch.^^ 
H^ often complained as if aflfected by verdigrise in 
his mouth, and an indescribable nausea upon the sto* 
mach« Several persons had threatened to desert his 
wharf In consequence of the puisance, and persons on 
business were afraid to come there. At time of h^[h 
water it was scarcely so bad, but at low water the offen- 
sive smell was beyond description. He had remon- 
strated upon the business with the defendants, and was 
very politely told every thing should be done to abate 
the nuisance. Since the indictment iras preferred, 
^methmg had been done, but the evil appeared to him 
as great as ever. There was a quantity of tar produced 
from the coke, and this being exposed to the sun, tend- 
ed much to increase the nuisance.. That had however, 
he understood, been removed. There was, he thought, 
rather a lessening of the evil, with respect to the vapour 
and smoke, since the erection of the present building, 
but with regard to the liquor and drains not the least. 
Will not say positively that he remotistrated with the 
defendanta Kmght and Sparrow before the new^uild* 
ing was r^aed, but thinks he did; is positive he did 
sim^. 

ffUliam $tejfi0rt is a sboemi^er, also living in 
Crown QQnrt; has bedn considemUy annoyed since Fe<* 
bruary lai^t fi-om the effects of the gas nuuiu&ctory.' — 
There wa» a constant noxious smell, and iqppeared of a 
sulphureous nature, whicb^ made himself and his &mily 
very unwell. His complaint was a sickness in the sto- 
mach, accompanied with a coug^, which occasionally 
seised liim, and lasted about half an hour* His wife 



/ 



136 Concerning Gas Lights. 

was affected in a similar way, and bottf were more at* 
tacked in that way now, than before the new building 
was erected. The effects of the smoke and vapour, 
particularly when the wind was at W. or S. W. were 
A^adful; and the stench from the sewers or drains was 
often worse than that of putrid carcasses. Is obliged 
to keep all his windows dosed, and passengers complain 
bitterly as they pass through the court. 

Mr. Gumey was proceeding to call other witness* 
es, when Mr. Pooley, on the part of the defendants, 
rose, and observed, that after hearing such a body of 
evidence from the most respectable individuals, and 
which he was not at all prepared to controvert, it would 
be at once disrespectful, and a vtraste of time to the 
court, to enter into a defence, and submitted that a ver- 
dict must be recorded against his clients. He would, 
however, bepj leave to observe that the defendant, Mr/ 
Sparrow, had little or nothing to do with the concern in 
question, until the middle of March last^ and that the 
evil complained of was rather before than after that pe- 
riod. This gentleman had since then manifested the 
most anxious desire to remove every ground of com- 
plaint, and had gone to a most enormous expense, in 
adapting plans for tliat purpose. Some of these had 
succeeded, but for those other improvements that were 
meditated, he contended there had not been time« In 
submitting also on the present occasion to a verdict of 
conviction, he promised that the evil complained of 
should be most effectually removed within a given time, 
and trusted that the court would forego judgment upon 
the party, 'until, at least, the sessions in January next. 
Mr. Knight as well as Mr. Sparrow should plead to the 
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coavictbo, and both gentlemen would adopt ^very 
means which art and mopey could eiTect io obviating the 
" nuisance. This wa« an object as dear to themselves as 
their existence,, in as much as the estabiishment pro- 
mised to be one of a most lucrative nature. To obvi- 
ateany serious ground of opposition to their pursuit^ 
must be, therefore, an object of vital interest* 

Mr. ^uni^ on the part of the inhabitants who had ' 
preferred the indictment, consented that the judgment 
,of the defend wt might be resjMted. until January next,, 
when, if Ae nuisance was not removed, he would cer* ^ 
tainly pray the sentence of the court upon them. He had 
no hope, however, that they would be enabled to effect 
the promised improvement, the apertures from whence, 
issue^ the foul air, the extensive fires and the conse- 
quent bodies of smoke, were so contingent with the 
very nature of the establishment itself. 

The recorder shortly addressed the jury, and oh- / 
served, that it only remained for them to pronounce 
their verdict, the justice of which they would be satis^ 
fied with, when he read to Aem the opinion of lord 
Mansfield upon the question of a nuisance.— ^This wa$ 
delivered in the case of two men who had commenced 
a chymical process in \yhitechapel, the effects of which 

' hsid caused noxious vapours and smells. On that oc-^ 
casion his lordship held, that it was not actually nei^essa- 
ry that the nuisance be unwholesome or tending tp indis* 
position; it was quite sufficient to prove, that it rendered 

"^he life of any individual or family uncomfortable. 

The defendants were then found guilty: their re- 
cognizances ordered to be respited; and themselves or- 
dered to appear at the sessions in Jaxiuary ne?t. 
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On the above article I would remark, that so far as 
the nuisance depends on the nauseous smell occasioned 
by the waste gas being let oflF into the open air, it may be 
avoided by burning it away. Indeed it may be econo- 
mically used as fuel, by conveying it under the retorts. 
If it "be a nuisance, thus set at liberty without being 
burnt, as no doubt it is, the managers well deserye 
punishment for suflfering an escape of stinking vapour 
that they might economically bum. The nauseous smell 
occasioned by letting off the refuse liquid products, at 
the place where they immediately eater the river, may 
be greatly lessened by extending the tunnel into the 
water, so that the air of the neighbourhood shall not 
come m contact witli the liquids discharged. But some 
degree of inconvenience must be borne: the great ques- 
tion is, does the convenience overbalance it? 

The experiment of procuring ^as from pine knots 
in Canada, and the success of it, would naturally suggest 
the use of rbsin, or, as a cheaper article, pitch.* Mr. 
Peale, at his museum, in Philadelphia, uses pitch, and 
I believe (at the suggestion of Dr. Kugler) was the 
first person who employed that substance. All the in* 
convenience arising from the smell of coa/-gas, when it 
escapes— from the drawing of the charge out of the re- 
torts — from the nauseous odour emitted when the lime- 
water is discharged wherein the gas is washed — is thus 
avoided. In England, where the coke of the coal pays 
all the/expense, and where pitch and rosin are imported 
articles, coal will continue to be used, but I have no 

* Pitch is obtained from pine knots. I have long uspd pine 
saw-dust. 
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doubt of the expedience of using pitch, rosin, or even 
oil of turpentine in this country, where the coke as yet 
is not ill demand, and where the articles now recom*^ 
mended, being of home production, can be chiefly af* 
forded. Mr. Peale, who has succeeded, and well de^ 
serves to succeeds in employing this convenient substi^ 
tute, has no, scruple about showing and explaining his 
apparatus to any man of science who inquires for the 
purpose of extending useful knowledge* In his appa* 
ratus, the oil condensed in the receiver, , immersed in 
water for the purpose, is afterwards employed to.dis*- 
solve the pitch, which, thus dissolved, descends in a 
liquid form through an aperture, regulated by a stop* 
cock, down to the bottom or hottest part of the red*hot 
retort, and is there decomposed, and ascends into the 
gas holder, after escaping from the condensing receiver. 
In this way the gas requires no washing in lime water, 
no noxious vapour is produced, no unpleasant odour 
arises,' and the objections made in the above-mentioned 
trial are obviated. Th^ this is the best plan for a small 
manufactory or house there can be no doubt, but I 
think it would not answer, in point of economy, for the 
extensive manufactories employed to light a <:ity: the 
greater cheapness of coal-gas, the greater value of the 
residual products of coal, and the certainty of procuring 
it at all times at a regular and reasonable price, rather 
diminishing than increasing, will secure it a permanent 
preference: the public must and will weigh the conve* 
niences of the light thus produced, with the inconve* 
niences of the means employed in producing it. 
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CHAPTER VIL - • 

Of the methods genercUly emphypd to obtain the Coai* 
gas, and the other products of the J)istillation of Coal 
Referriito the reader to the account of N)n 
Peak's method already given in chapter vi, 1 shall now 
detail the methods of obtaining this gas on a scale cal- 
culated for manufactoriei», villages^ &c. by Mr, Cookt, 
Mr. Parkes, and Mr. Clegg, the l^ter gentleman being 
now principally eijfipkryed by the gas companies of Lon- 
doh. The methods recommended by Mr. Accum are 
so complicated, and so difficult to be understood, that 
I shall oinit them* They appear to me devoid of that 
simpHeity of contrivance, which is the great excellence 
of every plan which must ultimately be entrusted tp 
workmen who have no science. " ' 

Nor shall I detail the methods of proceeding in the 
lat^ way, necessary to supply cities, such as Philadel- 
phia or New York, or large sections of stlch cities. 
First, beoa%)se I am fully persuaded that the cwrespond- 
ing extension of the smaller plan will answer every pur- 
pose of the larger: and, secondly, because I apprehend 
it would be manifestly rash and imprudent to venture 
upon setting up such a plan in Philadelphia or New 
York, without obtaining, in iht first instance, every 
part of the apparatus from England, where experience 
has taught the managers all the precautions necessary 
to success, and where every part of the machinery is 
made so cheaply, that it can be afforded here by impor- 
tation at a less rate than it can be manufactured here oi^ 
the spot. By and by, when *we also are enabled to 
profit by the experience which has been dearly pur- 
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chased in England, it will be right and proper to ex- 
tend the plan by means of our own manufactories; but 
I cannot recommend to a coal gas association the com- 
mencement of it, independently of any resort to those 
who supply the British establishments. Fulton, whose 
mechanical skill was of no ordinary stamp, found it 
prudent to purchase his first steam eiigines from Boul- 
ton and Watt. When he had furnished the models for 
the American artists to work on, and enabled them to 
profit by British experience, he resorted to his own 
countrymen to supply his demand. All the apparatus 
necessary for lighting the streets of our capital cities 
can be procured at a reasonable rate, either from the 
engineersvin London, pr from Boulton and Watt, of 
Birmingham. ^ 

To persons, therefore, engaged in a coal gas manu- 
factory, on a large scale, no information that could be 
given, either in this, or any other publication, would 
supersede the prudent necessity of sending to England 
for, the plan, and for the apparatus required to put that 
plan in active operation in the first attempt; nor if the case 
were otherwise, would I venture to recommend the com- 
plicated machinery, proposed in the handsome copper- 
plate pictures that adorn Mr. Accum's Treatise on Gas 
Lights. In a manufacturing point of view, and as a 
general rule, one machine, whether it be an organized 
human being, or an organized system of iron tubes, is 
best employed for one purpose instead of many. 

After having given the methods recommended by 
Messrs. Cooke, Parkes, Clegg, and others, I shall oflFer 
my own, with the reasons upon which the variations are 
founded; taking for j^^ted, that although pitch, rosin, 



142 * Concerning Ga^ Lights. 

or pine knots, may answer on a small scale, the perma* 
nent material must be bituminous coal for a city. 

Apparatus for Coal Gas. Parke's Chymistry., Plate 1. 

The retort is filled and the coke taken out at D, 
which should be four inches diameter stopt with an 
iron plug. The tar and liquid partly runs down the 
tube with a stop-cock, next the furnace, but some of 
it mounts with the gas, and being cooled in the bent 
part of the tube, runs down at the second tube with the; 
stop-cock into the barrel' B, which is inserted in an 
outermost barrel, and surrounded with water to con- 
dense the contents.. The gas-holder C (s suspended 
with its balance weight from the ceiling. The rest is 
obvious. The gas hoU^r and its containing vessel may 
be tin, copper, sheet iron, or simply casks. The per- 
pendicular tube that rises into the chimney is designed 
to carry off the carbonic gas and water which rise at the 
beginning of the process, and which, if mixed with tlie 
carburetted h3'^drogen, would hurt the combustible qua- 
lity of the gas sought for. Quere, if a stop-cock at D 
would not be \iseful for the first five or ten minutes? 
The tubes may be lead, tin, or copper. 

The distilled products will pay a great part of the 
expense. 

Reference to Mr. S. Clegg^s Apparatus for extracting 
Carburetted Hydrogen Gas from Pit Coal See 
Plate 2, fgs. 1, 2^ 3, 4, 5 and 6. 

In fig. 1, A shows the cast iron retort, into which 
are put the coals intended to be decomposed by means 
of a fire underneath it, the heat of which surrounds 



« 1 




Concerning Gas Lights. 143 

• 

every part oF it, excepting the mouth or part by which 
the coals are introduced. The lid or iron plate B, 
which covers the mouth of the retort, is ground on, air- 
tight, and fastened by means of a screw in the centre; 
C is a shield or saddle of cast iron, to preserve the re- 
tort from being injured by the intensity of the fire under- 
neath it, and to cause it to be heated more uniformly. 
D D D represents the cast iron pipe which conveys all 
the volatile products of the coal to the refrigeratory of 
cast iron E, in which the tar, &c, extracted from the 
coal, is deposited, and whence they can be pumped out 
by means of the copper pipe F. G is the pipe which 
conveys the gas to the top of the cylindrical vessel or 
receiver H; this receiver is air-tight at the top, and con- 

_ sequently the gas displaces the water, in the vessel H, 
to a level with the small holes, where the gas is suffer- 
ed to escape and rise through the water of the well I, 
into the large gasometer K. The use of the vessel H 
ispoipted out as follows, viz. If the pipe G reached all 
through the water, without passing into the vessel H, 
the gas would not be rendered pure or washed: and if 
part of the pipe did not rise above the water, the water 
would have free communication with the tar, besides 

» e:^posing the retort A to a very great pressure, so as to 
endanger its bursting when red-hot. This vessel or re- 
ceiver H, in a large apparatus, is about eighteen inches 
diameter, and two feet long: the quantity of gas there- 
fore which it contains, is sufficient to fill the pipes and 
retort \^hen cool, prevent the pipe G from acting as a 
siphon^ and expose the gas to the water without endan- 
gering the retort. 



144 Concerning Oas Lights. 

When the operation beginSi the upper part of the 
cylindrical gasometer K, fig. 1, made of wrought iroii 
plates, is sunk down nearly to a level with the top of 
the circular well I, and is consequently nearly filled 
with water, but it rises gradually, as the gas enters it, 
and displaces the water; the two weights.L L, suspended 
over puUies by chains, keep it steady,, and prevent its 
turning round; otherwise the lower stays M of the gaso- 
meter would come into contact with the vessel H» 
There are two sets of these stays, one shown at M, and 
the other at N, 

There is also an iron pipe O, made fast in the cen* 
tre of the gasometer by means of the stays, which slides 
over the upright pipe P, by which contrivance the gaso- 
meter is kept firm and steady, when out of the well; it 
likewise prevents the fas from getting into the cast iron 
pipe P, and the copper pipe R, any where but through 
small holes made in the pipe O at S, at the top of the 
gasometer, where the gas is perfectly transparent and 
fit for use. 

The pure gas f nters die tube O at the small holes 
made in its top at S, and passes on through the tubes 
P and R to the lamps, where it is consumed and burnt. 

The seams of the gasometer are luted, to make 
them air-tight, and the whole well painted inside and 
out, to preserve it from rust. 

Fig. 2 shows a horizontal section of the lower hoop ^ 
of the gasometer K at the part M, with its stays or arms, 
and the manner in which the iron pipe O, before de- 
scribed in fig. 1, sliding on the tube P, passes through 
the ring in the centre of the hoop. A horizontal secj-. 
tion of the receiver H appears -therein. 
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Fig. 5 shows a section of one of the ^s lamps. 
The space betMr^eti Ae outer tiibfe T iMiW^ ihMf tVlW 
V, is to hd filted ^ith gas ^jl^plied by the pipe R,* 
shown in fig. 1, where a stop-cock is inserted' 1b)r a\d- 
justing the flame, which gas padres through a niKnber 
of Small holes made in the outer edge of a circukir 
plate, shown at fig 6, which unites the tubes T and V 
at their topsw V is the inner tub^, which conveysr Jfe 
atmospheric aii* into the centre of the flame: the upp^ 
part of this tube is made conical, or widening oiitWards^, 
to join a circular plate with holes in it, a horizontal 
view of which is shoWn at fig, 6, W is a butt<m, Which 
can be placed at a small distance above the mouth of 
the lamp, and its use is to convey, in an expanded man^ 
ner, all the air which rises through this tube to the inner 
surface of the flame, which assists .the combustion very 
liiuch; this^ button may be set in any convenient distance 
above the tubes of the lamp, as it slides* in the cross 
bars X X, by which it is supported in tlie inner tube. 

A current qf air also passes between the glass tube 
or chimney and the outer tube T, through holes made 
in the bottoitt of the glass holder, as in Argand's lamps: 
this surrounds the flame, and completes its combustion, 
as explained by the view, fig, 3, and section, fig. 4, 
which have a glass upon each. Z Z Z Z, figs. 3, 4^ 5 
and 6, show the tube through which the lamp is sup- 
plied with gas fi-om the pipe R, fig. 1. 
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Method of producing Heat^ Lighty and various useful 
' Articles, Jrom Pit- Coal. By Mr. 3. Cook, of Bir- 
mingham^. Plate 3. 

Sir — Having paid much attention to the procur- 
ing of gas and other products from pit-coal, I now beg 
leave to lay: before the Society for the Encouragement 
of Arts, &c. the results of some of my experiments on 
pit-coal, and the methods of procuring the sundry arti- 
cles of which I have sent samples, an(l a japanned waiter 
varnished therewith. The quantity of clear tar which 
may be produced from every hundred weight of coal is 
about four pounds, from which a liquor, or volatile oil, 
may be distilled, which answers the purposes of oil of 
turpentine in japanning. Every gallon of tar will produce 
nearly two quarts of this oil by distillation, and a resi- 
duum will be left nearly, if n6t quite equal, to the best 
asphaltum. I have sent a waiter, or hand-board, ja- 
panned with varnish made from this residuum^ and the 
volatile oil above mentioned. This dries sooner, and 
will be found to answer as well as the b^st oil of tur- 
pentine, a circumstance which wil be of immense ad- 
vantage to this country, as in the vicinity of Birming- 
ham only, nearly ten thousand tons of pit- coal are coked 
or charred per week; and all the tar hitherto been lost; 
but by my process, I dare venture to say, that from the 
various coal- works in this kingdom, more tar might be 
produced than would supply all our dock-yards, boat- 
builders, and other trades, with tar and pitch, besides 

* From Transactions of the Sqcietyfor the Encouragement of 
Art 8^ Manufactures^ and Cornmefce, for 1 810. — The Society voteil 
their silver medal to Mr. B. Cook for this invention. 
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furnishing a substitute for all the oil of turpentine and 
^phaltum used in the kingdom, and improving the 
coke so as to make iron-with less charcoal*. 

I have sent a large specimen of the asphaltum, and 
three phial bottles containing as follows: 

No. l.-rrA sample of the oil or spirit, being part of 
that which was used in making the varnish with which 
the waiter sent was japanned. 

No. ^.•^Is the ;same oil or spirit, a little more ^c- 
iified. 

No. 3. — The same, still further vectifi^d, and of 
course more clear, and freer from smell; but I find that 
the specimen, No. 1, answers quite as well for varnish. 

Tar-spirit is now about 8«. per gallon, and turpen- 
tine-spirit about 15^. This latter has been, within the 
last two years, as high as 48^. per gallon, and the tar- 
spirit will answer equally well for varnish, on using the 
coal-tar-spirit, instead of the turpentine spirit. 

I requested Mr. Le Resche to use the tar-spirit 
just in the same way he would the foreign spirit, and 
then give the varnish to his work-people to use, without 
making any remark to them, which was done: he mak^ 
ing the varnish himself, found it mixed, and made the 
varnish as good in appearance as that prepared with the 
foreign spirit. He then gave the varnish to his work- 
people to use; and when they had finished their work 
)vith it, he found from their report, that it answered per- 
fectly, and dried sooner; and when the waiter done with 
it was given to the polisher, it was found to polish much 
smoother under the hand, and take a ^lore beautiful 
gloss than their former varnish, as the article now sent 
will show on inspection. 
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i am of opinion that the production (^ these articles 
will be of great public service. Permit me to add, that 
the timber of ships payed with this tar is not nearly so 
liable to be worm-eaten as those done with commoatar. 

I remain, sir, 

Yqur humble servant, 
BirmiQgluun, Jan. 12, IS 10. B. COOK. 

To C. Taylor, M. D. Sec. 



Reference to Mr. Cook's Apparatus for preparing Gas 
and ether Products from Pit-Coal. 

A. Fig. 1, PL III, is a common fire-place, a 
stove built M'ith brick, having cast-iron bars to put the 
fire in at, and a flue that goes into a chimney; A is the 
cast-iron, pot, (which holds from twenty-five pounds to 
lone hundred pounds of coal, according to the siz;p of 
the [nremises to be lighted) which hangs by the bewels 
or ears on a hook, suspended by a chain in this stove or 
furnace, about three inches above the bars of the grate, 
and three inches distant from the sides of the stove; tha 
fire then flames aU round this pot, and as i^does not rest 
on the burning fuel, it is the flame only that heats it, so 
that it does not scale, but will last for years. The smoke, 
&c. is canried off* into a chimney. The cover (/ of the 
pot is made rather conical, to fit into the top of the pot 
close; and from the top of the cover the elbow-pipe pro- , 
ceeds a$ far as tljie mark a. The other end of the pipe 
. with the ^Ibow entering the water-joint is rivetted to it 
after; when the lid or cover of the pot i^ put on^ the 
bewels or e»r§ cqOT,e over the elbow of tlic pipe that is 
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oathe lid, arid a wedge is put between them and this 
elbow, to keep down the coverair- tight, and a little clay 
or loam may be luted in the joint, if any gas should es- 
cape round the cover of the pot. The other elbow B 
goes into a water^joint, formed of a tube affixed to the 
cover of the purifier C; and another tube, which passes 
through the lid of the purifier: the elbow-pipe then goes 
over the inner tube, and when put on, the jointing is 
made good by pouring water into the space between the 
tubes, which renders it air-tight. The gas, as the ar- 
rows show, passes down into the purifier C, which is 
rather more than half full of water; the use of this wa- 
ter-joint is /for the convenience of removing the lid rf, to 
which this pipe is attached. The purifier C is a wooden 
trough, widi a sheet-iron t^p, to which the tubes are 
soldered, and it is fastened to the trough to keep all se- 
cure and air-tight. The sheets of iron,^, y; gy A, i, it, 
are alternately soldered to the iron top, and fastened to^ 
the wooden bottom. Now when the trough is half filled 
with' water, the gas passes into it at B; and as it can 
only find its way out again at R, it must pass through 
the water. TThe inner pipe B reaches under the surface 
of the water in the trough, now when the gas is forced 
into the water, it would rise to the top of the purifier, 
and go along in a body to the end, and out at the pipe 
R, if the sheets of iron, e,Jlgyhj i and k^ which stand 
across the trough with openings in them, alternately at 
top and bottom-, did not stop it, force it to descend down 
into the water, and hinder it from going any way but 
through these apertures, purifying it all the time it is 
passing through the whole body of water, until it is 
properly washed: it then escapes through the pipe Rat 
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the end of the trough C, then passes down the pipe S, 
and is carried up into the reservoir or gasometer K. In 
the bottom of the purifier is an aperture, closed by a 
plug at D, to let off the ammoniacal water and tar as it 
is deposited, and the pipe with the cock £ at the top of 
the purifier, is to burn away the spare gas when not to 
be used. 

There is a stop*cock placed in the main pipe at F, 
that wh(&n the reservoir is full, and gas is making, and 
cannot be used, the cock may be turned, and prevent 
any gas from {iassing from the reservoir; and by open- 
ing the cock £ on the top of the purifier, and firing it, 
all the gas which is made more than is wanted for use 
may be burnt away. If this was not done, the gas 
would continue to find its way into the reservoir K, 
which would overflbw, and produce a disagreeable smell, 
which this simple way t)f burning it away as fast as it is 
made when not wanted, prevents. 

It may in some measure happen, that although the 
gas has passed through the purifier C, yet that a small 
portion of tar will pass along with it, and would either 
clog the pipe S, or accumulate in the reservoir. To 
avoid this, there is placed at the bottom of the pipe S at 
G, before it rises into the reservoir, a jar into which a 
/ pipe made, as shown in the drawing, conducts the tar; 
this collects all that passes through the purifier; it is fill- 
ed with water, over which the gas passes up into the 
reservoir, but the tar drains down this lead pipe and 
deposits itself in the jar of water. The longer this pipe 
S is, the better, as it serves as a refrigeratory. H is a 
plain cask, made to any; proper size, and filled with wa- 
t^r, with a cock to draw off* the water when it becomes 
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foul. The upper vessel K is made of. sheet iron, rivet- 
ted together m the manner engine-boilers are made. If it 
is only from five hundred to one thousand gallons in sizci 
it will require only ,two iron cross bars at top, and four 
ribs down the sides to keep it in form, with a stmng ring 
at top; and as there is no stress on this vessel, it wiU as- 
cend and descend easily without any other support or 
framing, the plain sheet iron sides being rivetted to the 
four ribs, and it is quite open at the bottom. A strong 
rope runs over the pulleys L L, with a weight M to ba- 
lance the vessel K, and assist it in rising and falling. 
The pipe J is that through which the gas passes from 
the reservoir or gasometer, and rising through the pipe 
T, is conveyed to all parts to be lighted. There is also 
another drain pipe at N, for after all the washing. Sec. 
a very small portion of tar and moisture may rise into 
the pipes, and perhaps in time cfog them; but by laying 
all the pipes in the first, second, and third stories on a 
small descent, if any tar or moisture should rise, it will 
drain down all the pipes from top to bottom, and be de- 
posited in the earthen jar at N: by that means the pipes 
will not clog up in half a century. These jars must be 
sometimes removed and emptied, fresh water put in, as 
also the water in the vessel H must be changed, to keep 
it clean and sw^t; and the water in the purifier C should' 
be changed every two or three daysj by these means the 
gas will be deprived of all its smell, at least as far as 
washing wiU eifect it, and the apparatus will be clean. 

The stop-cock at O is for the use of a master, if 
he wishes to lock up the gas in the reservoir, to prevent 
his workmian, &c. wasting it in his absence; as also if any 
pipe should leak, or a cock be out of order, in any part 
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of the premises, by turning this cock all the gas is kept 
in the reservoir while the pipe is repaired, or any otheir 
alteration made; it also extinguishes all the lights when 
turned, if any are left burning by careless workmen^ 
nor can they be lighted until it is opened again. 

The whole of this apparatus is simple, and not lia-^ 
ble to be put out of order in such a way, but that any 
person may put it to rights again. All the art required 
to make the gas is to take off the cover of the pot, and 
without removing- the pot to take out the coke, and fill 
it 'with fresh coal, wedge it down by putting an iron 
wedge between the bewels or ears and the elbow of the 
vessel, and if required, plaster a little clay or loam 
round the cover, to keep it air-tight; a fire is then made 
under it, and the whole is done. The boy orman who 
does it, must now and^then look at the fire and keep it 
up, until the pot is hot, and the gas is made. I^ow in 
works where lights are wanted almost always^ I would 
recommend two fire-places, and two pot3, so that when 
one pot is burned out, the other pot may be ready to act; 
for this purpose the* purifier must be provided with two 
of the water-joints B, one communicating with each 
pot, and the elbow-pipe of each pot must have a stop- 
cock, as V: now when one pot is burning, the cock in 
the other pipe must be stopped, that the gas may not 
find its way out of the pujifier; and when all the gas is 
extracted from that pot, the cock C, leading from it^ 
must be stopped, and the pot left to cool; while a firp 
is put under the other pot> its cock is opened, and a sup- 
ply of gas from it is passed into the reservoir: by these 
means one of the pots is constantly supplying the re- 
servoir with gasy aio4 the lights are alway9 kept l;>urn* 
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isi^s one piuifier is all that ia pr^o^^sary; the cock V 
must b^ shut wlicn either of the covers, i^ takfen up to 
^ ^ pot 9g^ with ooa^ whep, ^e elbow-pipe is lift- 
ed Oi}t qC the water-join^ as. the cover is attached^ to it, 
a plug must be provided ^ fit into the water-joint pipe 
the moment the elbow is removed from it, or the gas will 
rush out of the pipe at the water-jointrbut a bcttei; way 
WQujd ^>. to lengthen the pipe of the water-joints B,. 
zpd place ^ large cock und^r each of them,, almost close 
tfj the top of the puri^fier.; when one pot Is burmt put by 
tupiingtlhe. cock i^ keeps aU the gas in the purifier 
whije tjfie^ cover is removed; no pJlqg is necessary in this 
i^ethpd^ When people are very particular, (especially 
vji^p, hoyfies or acjcortpting-hpuscs are to be lighted,) 
s^ wislji allsmelUo be ^esti^yed, if they are not satis- 
%d^ith; washing it;, and still thipk there is a little smell 
le^, (ajnd veiy little indeed^ If any, will be left) after the 
ly^shifig^ a^ smaU trough may be added, made in the 
sj^e wajf as the pnrifi^ with sheets of iron across to 
forx:;e th^ ^; through thp pipe R communicating with 
i^ Tf'hii? typugh may be ^led with water, with a few 
lumps of l;mc put into it, and this ^vater and lime 
changed often. On the gas being forced through this 
lime-wa^er, if there was any remaining smell in it, this 
would completely take it away; and, as has been before 
observed^ by changing all the waters now and then, and 
keeping this small troiigh constantly supplied with clean 
Hjfater apd lime, the gas after parsing it will ascend the 
pipes to the lights pure- 
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tF6k THE Moi^tiiLy Ukckti^t. jkii. lliiS.j 

The attention of the public being properly direct- 
ed to the system of lighting our streets, roads, and 
houses, by a nearer approach to the principle of inflam- 
mability, thiui is atforded by the compound substances 
of oil and tallow, we comply with the wishes of many 
correspondents, and with the anxious curiosity of the 
public at large, in giving place to an account of a sim* 
pie gas apparatus, as they have been and may be con* 
sructed to light a manufactory, a public edifice^ a ril* ' 
lage, or a small neighbourhood. 

THE GAS LIQHt APPARATUS. 




The structure of the gas apparatus will be readily 
understood from the above diagram. It represents a 
section of the whole through its centre^ 
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A A is an iron retort, about three feet long, and 
two feet diameter, open at the end B, to which is screw- 
ed, by means of a flaunch, a door-piece; to this the door 
D is applied, and is shut close by a screw G, applied 
in the centre. 

The coals to produce the gas are shut up in the re- 
tort, and the whole is heated to redness by a fire ap- 
plied underneath it, upon the grate 4, the retort being 
placed in a sort of oven or furnace, so that the heat sur- 
rounds every part of it, except the mouth B, or part at 
which the coals are introduced. 

Around is the space of this oven, and 9 is the flew 
leading from it to the chimney, the aperture of which 
is regulated by the little damper r. 

Under A A is a plate of cast iron, preserving the 
retort from being injured by the intensity of the fire 
underneath it, and causing it to be heated more uni- 
formly* 

K K repre^nts the cast iron pipe, which conveys 
all the volatile products of the coal to the refrigeratory 
of cast iron A*, in which the tar, &c. extracted from the 
coal, is deposited, and from whence they can be drawii 
off" by means of the copper pipe at /. 

N is a pipe which conveys the gas from the vessel 
^, to the top of the cylindrical vessel or receiver P; this 
receiver is air-tight at the top, and consequently the gas 
displaces the water in the vessel P, to a level with the 
small holes made round its inferior edges, where the gas 
is suffered to escape, and rises in babbles through the 
water of the well into the receptacle or gasometer 
MM MM. 
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This gasometer is made of wrought-iron plates, 
and is capable- of rising as in the figure, or of sinking 
down nearly to a level with the top of the well,' which 
contains the water, when it will consequently be nearly 
filled with water; but it rises gradually as the elastic gas 
enters it from the pipe N, and displaces the water; the 
weights^, suspended over puUies n n, by the chain 
M m w n W keep it steady and balance it. 

There are two sets of iron stays, or arms, shown at 

V V, to strengthen the gasometer within side. 

The seams of the gasometer are luted to make 
them air-tight, and the whole is well painted inside and 
outside to preserve it from rust. 

The pure gas from the gasotneter enters the tube 

Y at the small holes made in its top, and passing on 
through the tubes Y Y Y and Y, it is conveyed by 
other pipes from this to the burners, or lamps, where it 
is to be consumed. 

The burners are formed in various ways, either by> 
a tube ending with a simple orifice, at which the gas is- 
sues in a stream; aiid, if once lighted, will continue to 
burn with a steady and regular light, as long as any gas 
is supplied. At other times a number of very minute 
holes are made in the end of a pipe, which form as 
many jets dejeuj and have a very brilliant appearance. 

The use of the gasometer j is to equalize the emis- 
sion of the gas, which comes from the retort more 
quickly at some times than at others. When this hap- 
pens the vessel rises up to receive it, and when the 
stream from the retort diminishes, the weight of the 
gasometer expels its contents, for the balance- weight 
J^y should not be quite so heavy as the gasometer, in 
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order that a suitable pressure may be exerted to force 
the gas out at the burners with a proper jet The gaso* 
meter of the original company, in Westminster, has a 
capacity of 15,000 £eet: the Blackfnars company have 
two of 8000 feet. 

The remains which are found in the retort, after 
the process is finished, consist of most excellent cdkt^ 
which, in value, for culinary fires, or manufactories, re- 
turns a considerable portion of the whole expenses. 

. When the retort cools, the vessel P contains a suf- 
ficient quantity of gas to supply any absorption which 
takes place, without raising the water into the retort 

The erection of an apparatus, such as b represent- 
ed above, will cost firom 100/. to 150/1 and if its gaso- 
meter is five feet diameter, by seven ^et high, it will 
contain a sufficient quantity of gas, at four cubic feet 
per light, per hour, to give forty hours' light to a hril- 
liant Argand lamp, or five hours' to eight lamps, equal 
in intensity to one hundred and sixty common street 
oil lamps. 

Such a gasometer will be filled by the distillation 
in the retort of about half a bushel, or a quarter of a 
hundred weight, of coals. 

It is usual, and for m-do<Hr lights it is necessary/ 
to pass the gas, after it leaves the deposit vessel^ bef<Hie 
it reaches the gasometer, through a vessel of lime-water, 
so as to deprive it of all bituminous and sulphuieous 
smeHa This it not represented, but it may be easily 
conceived to form port of the commuoicattOD. 

It would be unnecessary to remark oa the aaletgr 
and innoxioKisDiess of this apparatus and mode of light- 
iBg, if ili0.b%oted enemies of alLnnfrciveiittnt wem ti^t 
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coDJuring up every conceivable objection, and exagge- 
rating every error of ignorance, in the first introduction 
of a great discovery. For ej^ample, it is said that a 
workman recently took a lighted candle into the gaso- 
meter and blew it up. But every person will feel that 
such an accident was a necessary consequence of so in- 
considerate an act. No use of the apparatus requires 
a candle in the gasometer, and the lighting of a fire on 
a wooden staircase, and the applying a candle to the 
curtains of a drawing-room, are as valid objecticms^ to 
eur culinary fires, and to the use of candles, as any such 
act as that of carrying a lighted candle into a gasometer 
is to the use of pure gas in lighting our streets and 
houses. 

Most of that enlightened class of manufacturers 
called machinists will undertake to construct this spe- 
cies of apparatus; but a reference to Messrs. Crcant, 
Hargraves, and Knight, of Blackfriars, London, will 
afford the most certain resources to public bodies, and 
others, who are disposed to introduce this modis of 
illumination. 

MehiUe^s patent improved Gas Apparatus. 
I THINK it right to insert this plate and descsrip- 
tion, because it is the subject of an American, p^en^. 
Taking out patent rights has become a. most disgmceful 
and demoralizing speculation. I am utterlj;^ ignorant 
upon what pretences Mr. Melville could take out this 
patent, or how he could go through the necessar}* cere- 
monies prescribed by the act of congress for the. pur. 
pose. I see nothing in the plan to authorize the patent. 
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Fig: 1. A A A. The fiobr, and part of the structure 

« of the gasometer house. 
-B. A furnace in ^\^^ch a retort b set. 

C. The door of the furnace, w4iere the fire is placed. 

D. The ashes hole. 

E. The damper, or register to regulate the draught of 
thefumaee. 

F. A cast iron refort, with the door fixed on, in which 

the coal is put to produce the gas. 

G. The condenser and bath. 

H. A pipe which conducts the gas from the retort to 
the condenser and bath, where it passes several 
' times through the water, by which it is washed 
, and purified. 

I. A cistern set in the ground, and kept filled with 
water, by means of an aqueduct, the water from 
which passes through the bath, to a drain from 
the gasometer house. 

K* The gasometer, or reservoir, which is suspended 
in the cistern pf water by a rope or chain leading 
over puUies. 

L, A pipe which conducts* the purified gas from the 
condensor, through the water in the cistern, to the 
gasometer, where it is reserved for use. ' 

M. A stop-cock, to let off the gas until it becomes in- 
flammable, and to burn it from, when the gasome- 
ter is full, to prevent its escaping underneath. 

N. A balance^of weights, to hold the gasometer ia 

suspension, and (by taking off one or more of the 

- weights) to give force to the gas when necessary. 



162 Carwemmg Oas Lights* 

O. A pipe which conducts the gas from the gasome- 
ter house to the apartments where the lights, arc 
wanted, where it issues from the burners, and, on 
the application of a taper, will bum with a brilliant 
flame, without smell or smoke. The burners arc 
fitted with keys by which the flames may be regu- 
lated» or instantly extinguished, which operation 
may be performed on the whole at once, (be there 
ever so many) by means of a single key in the 
main tube. 

Fig. 2. P. The form of the burner from which the 
gas issues, with the tube glass, and key to regulate 
the flame, (on a larger scale.) 

SPECIFICATION OF THE MODE OF OPERATION. 

A quantity of coal, in proportion to the number of 
lights required, must be placed in the retort, and the 
door screwed on and luted tight with a lute of clay and 
sand; this done, a strong heat being applied by means 
of a fire kept up in the furnace, hydrogenous gas, or in- 
flammable air, wiir be driven out of the poal confined 
in the retort, and forced through the water in the bath, 
in which the condenser is immersed; by passing through 
the water, the bituminous matter, which is a component 
part of the coal, is separated from the gas, which is 
washed and purified. From the condenser, the puri- 
fied gas is passed by a pipe, through the water in the 
cistern, to the gasometer, where it may be reserved for 
use. As the gas passes in, the gasometer will be raised 
up until it is filled; when full, (to prevent the escape of 
the gas underneath, and the smell which it occasions 
when it issues without burning) it may be burned from 



Concieming Gas Lights. 163 

the cock on the pipe, which leads from the condenser 
to the gasometer* When the lights are required, by ta- 
king one or more weights oS the balance, the gasometer 
will bear with so much the greater force on the volume 
of gas contained in it, by which it will be propelled 
through the pipes to any distance, and in any direction,, 
to the burners, which are situated where the lights are 
wanted. Immediately on the issuing of the gas from 
the aperture of the burner, and coming in contact with 
the oxygenous gas of the atmospheric air, it will take 
flame on the application of a taper, and burn with a 
brilliant light, without smell or smoke, as long as there 
is any gas in the gasometer. The burners are fitted 
with keys, by which each separate flame may be regu- 
lated to give more or less light at pleasure, or be in- • 
stantly extinguished; and the whole (be there ever so 
^ many) may be regulated as to the size of the flame, or 
they may be instantaneously extinguished by turning a 
key in the main tube. 

The quantity of coal required for any given num- 
ber of lights will vary with its quality. The usual 
quantity is about forty poupds for fifty flames, equal to 
that of a moulded candle of six to the pound, to bum 
three hours. Two pecks of coal, weighing forty pounds^ 
put into the retort, will leave a residuum of near three 
pecks of coke, weighing twenty-eight pounds. The 
coke is better for many uses than raw coal, and, if used 
Tin the furnace, will be nearly sufficient fuel for each 
succeeding operation. 

Before I proceed to offer my own variations fi-om 
these processes, I would beg the reader to consider the 
process of distilling coal again in det^. 
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The products of the dtstiUatipo ijte— firsts the 
gases*-*secQddly» the li^uids^-*thisdly» the residuum, 
or coke. 

The gases and liquids come over together; but 
they must be separated, by ccHidensinp; the liquid pro- 
ductSy and permitting the gases to escape* Tlus con- 
densation^can only take place by exposing the mi^^ed 
stream of uncondensible gases and eondensible vapour to 
oold: for if the gas that is not condensed is permitted 
to hold in solution much of the einpyreumatic oil dis- 
tilled over, and which ought to be condensed in au 
early part of the process, the gas, when burnt, will cer- 
tainly be offensive to the smell. Some of this oil, to the 
point of chymical saturation, it holds permanently dis- 
solved, and much of the brilliancy of the flame depends 
on it; but it is capable of supersaturatioi)^ with this oil, 
and. then an empyreumatic smell is produced, when the 
gas is burnt. 

Suppose this lar, oil, and animoniacal liquor, con- 
densed, as it ought to be, as quick as possible after it 
comes over: — then the gases evolved escape freed from 
the liquid products. These gases are— first, carburetted 
hydrogen^ or the proper inflammable coal gas; — second- 
ly, sulphurous gas and sulphuretted hydrogen^ from pyri- 
tous matter contained in the coals, and which would oc- 
casion an intolerable smell; — thirdly, carbonic oxyd^ 
which is incombustible; and,, fourthly, carbonic acid^ 
which is also incombustible. These gases are separated*^ 
by caustic potash, or, more cheaply, by well burnt 
quick-lime, mixed with*water to the consistence of 
cream. This mixture muat be agitated by a stirrer, to 
prevent the lime from cettliag^ wA ta eiacpose more sur- 



\ ^ 



face of lime water to the extrkatfd gases; which ought 
afterwarda to be wa$hed by a portion of water in the 
fixed vessel wherein the gas-receiver is inverted. 

In Mr. Parke's apparatus, there is n6 provision for 
washing the gd^es in lime-water, to separate the incom- 
bustible carbonic acid, and the foetid sulphuretted hy- 
drogen. 

In Mr. Cook's apparatus, there is no provision for 
previously condensing the products of the distillation 
capable of condensation; but they appear to intermingle 
with the lime-water, and no doubt to spoil it quickly. 

Mr. Clegg's apparatus has no lime-water tub; nor 
has the apparatus recommended in the Monthly Maga- 
zine for January, 1815. 

These appear to me important omissions, which I 
have supplied. Doubtless the manager can make shift 
without the lime-water, and without the condensing 
vessel, using common water only, but the gas can 
never be relied on in this case as pure. Nor is it pru- 
dent to risk the odium on a plan so truly desirable, 
which these omi&sions would inevitably produce, where 
either coal or wood arc employed to produce the gas in 
question. If, as I believe, pitch will answer, on a small 
scale, in point of expense, almost all the difficulties will 
bjB removed. For lights in high situations, as light- 
houses, the lime-water and the common water may both 
be dispensed with, and the gas burnt as it issues from 
the empty vessel destined to eondense the smoke. This 
was the process of Mr. Henfreyy and h the sin^plest 
method of exhibiting the gas, where the empyreumatic 
odour emitted is of no consequence. 
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After. making these remarks, I would propose the 
following method of obtaining coal gas,, which I const- 
dcr as an improvement. 

Mr. Cooper'' s l^oposed method of obtaining Cod Gas. 
" Plate 6. 
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A. The ashes hole. 

B. The fire place. 

C. The cylinder containing the coal. 
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0. D. The flue of the chimney. 

E. A pipe through whieh the vapour and gas, which 
esca))es during the first ten minutes, and which is 
mixed with carbonic acid gas, Is suffered to escape 
into the chimney: the cock at £ is then turned, to 
shut the communication with the chimney, and the 
cock below it opened, to leave a free passage for 
the gas to escape into G. 

Also, when the coals are drawn out of the retort when 
the operation is over, the offensive gas, which in 
London is permitted to escape out of the retort 
into the air of the chamber, is by this contrivance 
sent upward into the» chimney at D, by opening 
the cock E, and sluitting the cock belovv it. There 
it may burn away till no more remains. 

F F, A vessel containing water, to be supplied for 
condensing the tar and oil that passes down the 
pipe G, which is surrounded by the water in this 
flake- stand. When warm, it can be let out by the 
cock below, and renewed. 

G. The pipe down which the vapours and gas from 
the coal pass into the vessel below H H. 

H H. A recipient, to feceive the condensed oily and 
tarry vapour that accompanies the coal gas; when 
full, the liquor can be drawn off by the cock be- 
low. The uncondensed gas escapes into the next 
vessel by the upper tube. 

1. A flyer with arms, to agitate the mixture of lime 

and water in this vessel, and expose new surfaces 
to the contact of the gas. The vessel being filled 
with water and lime, to the consistence of cream, 
the agitator stirs up the lime-water, which absorbs 
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the carbonic acid gas, and much of the empyreti- 
matic oil and tar heid in solution by the coal gas. 
The vessel is provided with a cock to empty the 
lime-water, when the lime becomes eflfete. This 
is the only stinking part of the process that 
must be submitted to in part: even this may be 
greatly lessened by letting oiTthis lime-water, thus 
impregnated with oil and tar, by means of a drain, 
that opens under water; in this way the air is not 
affected by it. The pure gas escapes by the upper 
tube. 

K. A vessel, wherein any tar, brought over by the 
coal gas, may be deposited before it enters into 
the receiver. R is a vessel of the same tind, for 
the same purpose, viz: to be quite sure that all 
the useless oil and tar, Jiot held in chymical solu- 
tion is deposited. 

L. The pipe up which the gas ascends into the water. 

M. Holes through which the gas is forced to pass> 
through a column of about an inch or two inches 
of water, before it enters into the gas-holder. 

N N. The gas-holder. 

O. A pipe fixed to the top of the ga^-holder, which 
^slides up and down the pipe ifixed in the cistern 
below, and serves to keep the motion of the gas- 
holder steady. 

P. The pipe down which the washed coal gas passes, 
when the gas-holder is depressed. 

Q Q. Water in the lower vessel, wherein the gas- 
holder is immersed when not filled with gas.^ 

R. Vessel tio receive any deposit of tar that may still 
remain in the gas, and be s^arated by standing or 
condensation. 
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S. The pipe through which the washed gas ascends, 

and is distributed to the various burners. 
T T. Pullies over ,which the rope or chain attached to 

the gas-holder moves, to diminish friction. 
V. The weight serving as an equipoise to the gas- 
holder. 

The gas-holder will have a different weight when 
it ascends full of gas, from what it has when it is im- 
mersed in the water. This weight may be compensated 
by the length of chain between T and T, as is obvious. 
But it requires some few experiments to adjust that, 
which are easily made. For it is evident that the gas- 
holder will grow heavier as it rises out of the water, 
and the counterpoise will also become heavier accord- 
ing to the increased length of the chain on the side 
T, V, when the gas-holder rises. 

Accum's mode of adjusting this, borrowed from 
Mr. Clegg, is as follows. ' 

Method oj' correcting the relative pressure of the Gaso- 
meter^ so as to cause the gas which it contains to be 
uniformly of an equal density. 

We have mentioned already that the pressure of 
the gas in the gasometer should be invariable; for it is 
obvious that the weight of the gasometer is constantly 
increasing, in proportion as it fills with gas, and rises 
but of the water. To render its pressure uniform, we 
first take the absolute weight of that part of the gaso- 
meter which becomes immersed in the water, and know- 
ing the specific weight of the substance of which it is 
composed, we divide its absolute weight by the speci- 
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fie weight of the i^ubstance of which it is composed; 
and this being done, we naake part of the chain, (mea- 
sured at right angles from the &«is of the wheels, over 
which it passes downwards, towards the top of the gaso* 
meter) which ^s equal to the length of th^t part of the 
gasometer which becomes immersed in water, equal in 
weight to the specific gravity of the substance of which 
the gasometer is composed. For example-«^let us sup. 
pose that t^ part of the gasometer which becomes im* 
mersed ip water weighs 86 libs, and that it is coniposed 
of sheet iron, the specific gravity of which, in round 
l^umbers, we will take to be 7. It is then evident, that 
the part of the chain of the gasometer,, measured down* 
ward fron^ the axis of the wheel over which it passes, 
and which is equal in length to the height of the, gaso- 
meter, must be loaded with a weight of, or must itself 
weigh, 1231bs. for this would be the weight of the wa* 
ter displaced by the gasometer; or let us suppose the 
gasometer to be made of sheet copper^ the specific 
weight of which (oniitiing decimals) is 8; and ^at the 
absolute weight of the gasometer is 17921bs. then the 
chain of the gasometer, equal in length to the height of 
th^ gasometer, immersed into the water, must weigh 
^241b!S, for this would be the weight of the quantity of 
water which the gasometer displaces. This being ac^ 
qomplished, by then adding or diminishing the absolute 
or balance weight of the gasometer, any desired unifona 
pressure may be e&cted, and the same bulk of gas will 
always ht of the same specific gravity. 

If the coal gas be not well washed in lime-watei? 
and common water, it will hold in solution some em- 
pyreumatic oil, which gives out an unpleasant odour 
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when bnnA, and some sulphureous as well as carbonic 
acid gas, which deteriorates the light. It is for this 
reason I employ with Mr. Parke's a pipe to convey into 
the chimney the products of the first ten minutes dis- 
tillation. But I think the flame is more vivid if the gas 
be not too much waished: it is the brighter for contain- 
ing a small portion of oil; and it is brighter also.wheii 
used fresh, than when it has stood for some time; for 
after some days too much of the dissolved oil is depo- 
sited. 

A chaldron or 36 bushels, or from 2800 to 2900 
lbs. weight of Newcastie coal, affords 10,000 cubic feet 
of this gas.. Cannei coal of Wigan in Lancashire, fur- 
nishes much more. In a small way, a pound weight of 
t02A will furnish from two and a half to three cubic feet. 
On an average, the coal employed as fuel to distil the 
coal enclosed in the retorts, amounts to about half the 
weight of the latter. The expense is very little when 
the establishment is once made, and the coke, the tar, 
and the ammoniacal liquor, almost pay the expense (in 
England) of the coal used. One cubic foot of gas per 
hour, will supply a light equal to three candles of com- 
mon size. 

The establishment, however, is so expensive, that 
it wHl answer only on a large scale. The interest of th6 
capital laid out will be far more than the savings oh A 
small scale. For churches, for theatres, for manufac- 
tories, it may afford a cheaper light than oil or candles, 
even from pitch; but it would hardly prove economical 
in private houses, to erect a separate apparatus for the 
purpose. 
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The pipes or mains ixC the London streets cost 
12001. sterling per mile; the contractors furnish a light 
to private families, that equals four candles of about 8 to 
the pound, for three guineas per annum; which is cer- 
tainly so low, as to admit but of a moderate profit. 

The precautions necessary as stated by Accum, 
are these: 

Directions to JForkmen attending the Gas Light Appa- 
ratus,^ 

Particular care must be taken to make the joints 
of the mouth-pieces of the retorts perfectly air tight, 
which may be done in the following manner: — Take 
some common clay, dry, pulverize, and sift it, then add 
as much water as will make it into the consistency of 
treacle; make the mouth-piece and the lid of the retort 
clean, lay this luting thinly over the turned part of the 
lid, press the lid so luted gently to the mouth-piece, 
and then secure it moderately, by means of the iron 
wedge: if the workman observes this rule, he Will ne- 
ver^fail to make good joints; but if, on the other hand, 
the operator is careless and neglects to remove the old 
luting, &c. from the tupied or smooth part of the mouth 
of the retort, and thereby cause a bad joint, the conse- 
quence will be the loss of a considerable quantity of 
gas, and a very disagreeable smell and smoke. 

The bridge or row of bricks of the flue c, oif the 
retorts, should never be made hotter than a bright red, 
which may be regulated by the door of the ash-pit be- 
ing kept close shut when the fire is getting too hot. If 

• Copied from a printed direction drawn up by Mr. Clegg. , 
for the use of workmen. 
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the operator neglects this, and suffers the fire-bricks to 
arrive at a bright white heat, the retorts will soon be 
destroyed, and bad gas be produced. 

The gasometer should be well examined, at least 
once a week, to see if it leaks, by the following me- 
thod, viz. Let the main stop- cock be shut, then make 
a mark on the gasometer at the water's edge when it is 
full or nearly of gas, there being no gas coming from 
the retorts at the time, and if the mark sinks in the wa- 
ter, the gasometer leaks; to find out the place, walk 
slowly round it, and you niay perceive the leak by the 
smell, apply a lighted candle to the part suspected, and 
if there be gas issuing from it, it will take fire, and per- 
haps appear like a small blue flame — blow it out, and 
mark the place: thus proceed round the gasometer till 
you have found all the places; if you perceive a smell, 
and yet cannot produce a flame in the part suspected, 
take a brush with a little thin white-lead paint, and lay 
it on the part where you think the leak is, and, if it be 
tliere, the gas which escapes from the leak, will imme- 
diately turn the paint brown. After the sides of the 
gasometer have been well examined, and secured by 
dipping a piece of cloth about the size of a shilling, into 
some melted pitch, tempered with a little bees- wax and 
tar, apply the cloth whilst hot to the place with the end 
of your finger, rubbing it till it is quite cold; next exa- 
mine the top of the gasometer in the same manner — 
when it is about two feet high in the cistern, it will then 
be better to get at. The water in the cistern should 
always be kept within 3 or 4 inches of the top, if suf- 
fered to sink much lower without replenishing, the gas 
will not pass through a sufficient quantity of water, and 
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oily particles will be apt to condense in the pipes, to 
their great detriment. 

The only thing to be observed in the place lighted 
is, that the lamps and pipes are not suffered to be touch- 
ed on any pretence whatever, but by the person en* 
trusted with their care. When a lamp is not wanted, 
it must be completely shut off from the pipe which sup- 
plies it, by a stop-cock provided for the purpose, and 
not opened again but when a flame is held over it; not a 
lighted candle, as the tallow is liable to drop into the 
lamps; lighted paper is better. 

The following precautions will also be found 
equally necessary. 

1st. In the first instance, to take care that all tt^ 
common air is driven out of the pipes by the current of 
coal gas; else it may take fire and explode without bum- 
ing: though when once the current of gas takes place 
and is kept up, there is very little danger of explosicm. 

2dly* That the stop-cocks shall be very close 
and accurate for the same reason, as well as to prevent 
the escs^ of the gas. 

3dly. To take care, that the coal gas permitted to 
escape m the first instance, for the purpose of driving 
away before it the common air, shall be carried out of 
the room by ventilation, before any candle or light be 
brought in. 

4tUy. Before the gas is lighted, if any common 
air be suspected, smeB ait the gas, which will general^ 
indicate whetfter it be entirely carbonaceous. Keep the 
stop-cock shut, while you inflame the gas gb^ve, if you 
have any sasf^f^on: or you ntay by mesms (tf an invert-^ 
ad tube receive the suspeoled gas from the burner into 
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a receiver of water, and then try if it explode. These 
precautions are hardly necessary, except at the first 
lighting of the gas, and when the contained common 
air has to be driven out. Afterward, the pipes arc kept 
continually filled with coal gas. 

Sthly« Recep^cles should be provided for the wa- 
ter formed by combustion. 

6thly. It is doubtful yet whether the metal tubes 
piay not be liable to be acted on, by an acid evolved 
with the coal gas, and imperfectly separated. 

7thly. Very small pin holes, or holes sufficient CMily 
to admit the point of a small needle, will be found large 
enough: when larger the point of the flame is brown, 
smoke wises, and the combustion is incomplete. 

These difficulties are not stated by Accum, from 
whose Idfte work I have bcMTOwcd some of the fects cf 
^ thi$ paper^ but which though useful h^ very imperfect; 
tbough very expensive. 

l4iyerpool coal has afforded me somewhat more gas 
r than Virginia coaU but tbds last will smswcr. Pine 
saw-dust also affords a gas almost as good. 

In Pennsylvania, the coal region does not begin till 
yon arrive at what raamsK^alogists would call the eom-* 
H^nc^mfCDt of sec^Qodary formations. This coal region is 
divided into two great districts. The one is, to the east 
and north-east of die north-east branch of the tivtt Sus^ 
quehanaa, teaching from the heads c£ Lackawanna, Le- 
high and Schuylkill, past Orwigsburgh cm the Reading 
side, and six or eight miles below Sunbury, on the Har- 
risbuFg side. This coal is properly stone coal, (aBthra* 
cite); similar to the Kilkenny coak it yieldb little or no 
ftame; m smokjKiakttle solghur^ makes a very hot fire. 
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difficult to be kindled without a blower; and is indeed a 
species of graphite, chymically similar to black lead* 
This coal will do for furnaces or large fires, but it will 
yield little or no coal gas. It would be well worth to 
try it in air furnaces, and for iron works, for which 
the charcoal made by distilling coal for coal gas, is also 
excellently well adapted. My full conviction of this has 
induced me to insert so much of the examination be- 
fore the committee of the house of commons. The 
other great division of coal formation, in Pennsylvania, 
is on the west and to the north and west, of the west 
branch pf the Susquehanna; extending into the Indiana 
territory, and down the Ohio. This is the coal of Ju- 
niata and of Pittsburgh. It is bituminous: bums with 
smoke and flame: yields much coal gas; and is, I be- 
Revcy (for I have not traced it) the same formation, and 
connecte4 with the Virginia coal, which however s^ems 
not quite so good for t^e purpose, as thkt of Pittsburgh, 
but will answer sufficiendy. The shining primitive an- 
thracite of Rhode Island will not do. 

From a conversation with Mr. Dowers, I am 
strongly induced to think with him, that in this coun- 
try, in a large establishment, wooden gas holders would 
be preferable to sheet iron. They can be made more 
permanently air tight — of less weight — cheaper — less 
liable to be corroded — they need no painting, and are 
more easily renewed or replaced. I gready doubt whe- 
ther any coating, in the form of paint, or pitch, will 
permanently stick on sheet iron, aiid prevent its oxyda- 
tion and corrosion. 

When it is necessary to save the expenditure of 
water, or to save the weight of the body of water in 
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the vessel wher'ein the gas-holder is immersed, thb can 
be managed by filling the inside of the vessel into which 
the gas-holder descends, with an air tight wooden box 
or case, that shall nearly fill the aperture of the gas- 
holder, so that this last shall move up and down in a bo- 
dy of water of about three inches only, when the gas- 
holder is sheet iron, by leaving a spaqe of about four 
inches all round between the sides of the lower vessel 
and the air tight box or case wilhinside. 

Such are the improvements that have occurred 
to me. 



CHAPTER VIIL 

Miscellaneous inJbrmation» 

I AM indebted for the following remarks to the 
notes of Dr. Bollman. 

June 24, 1810, Mr. Pollock showed me the works 
of the Gas Light Company. They are very extensive, 
and becoming daily more so, as the demand for the gas 
is greater than the company can supply. Several other 
companies are alreadyforming. The opposition to this 
new mode of l^hting \^'as at first very, great, arising 
chkfiy from the interested alarms of oil dealers, tallow 
chandlers ami otliers, who were employed in lighting 
streets and houses in the <M way. These persons had 
interest enough to cause the gas lights to be disconti- 
mied in Pall-Mall, which was lighted up on the new 
plan by means of coal gas. But in this very street, the 
gas li^ts are about to be reinstated, at the request of 
the parish. 
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One chaldron of coal produces 10,000 cubic feet 
of gas. 

One lamp burner consumes one cubic foot and a 
half per hour: and is supplied by the company at the 
rate of three guineas per annum, for a light equal to 
three candles of six in the pound. 

The coke obtahied, by good management will pay 
for the coals consumed in coking. 

The wages of the attendants, and the fuel con- 
sumed in the furnaces, are about equal in value to a 
chaldron of coals. 

One gas light, is equal to about three common 
lamp lights. 

The retorts are cast iron cylinders, 10 feet long, 
15 inches diameter, and hold 2^ bushels of coal. 

The furnace doors are on one side; the retort doors 
on the other side of the mass of masonry which sur- 
rounds the retorts, furnaces, flues and pipes. 

The gas of all the retorts passes into one common 
tube, which opens into a lime vessel with several com- 
partments, connected, but separated from each other by 
pieces perforated with small holes, through which the 
gas is compelled to pass in Order to multiply its points 
of contact with the lime water. By this^ means the gas 
becomes purified, and freed from carbonic, sulphereous, 
and other uncombustible and noxious vapours and airs 
which accompany the pure coal gas from the retort. 

The purified gas passes into the gas-receiver. The 
one I saw holds 10,000 cubic feet; is about 40 feet by 
18, and 15 feet high. It is a huge box of sheet iron, 
rivetted and tarred to make it tight. The open end is 
turned down, and the bottom upward; it stands thus 



\4 



Concerning Gas Lights* 179 

inverted, in a reservoir of water of somewhat larger di- 
mensions, so that the water fiUs it quite, and dislodges 
ever}!^ particle of air from the inside; it is balanced by 
counter weights fixed to chains, which pass over pulleys 
fixed to the ceiling; these weights nearly, but not quite 
balance the gas-receiver, so that it easily ascends when 
the gas rises through the water and takes its place in the 
upper part of the inverted receiver. These balance- 
weights serve also to prevent an undue pressure upon 
the gas, which would be prejudicial. 

As the weight of the receiver presses more and 
more upon the gas in proportion as the former rises out 
of the water, this gradually increasing weight is calcu- 
lated and provided for by means of the supporting 
chains. 

The conducting pipes issue from the upper part of 
the gasometer. 

The retorts are filled every eight hours, which is 
the time required completely to convert the contained 
coal into coke. 

The retort doors are iron lids fastened on by wed- 
ges, easily placed and displaced. 

The pipes issue froni the retorts above the doors, 
and rise out of the projecting part of the cylinders: this 
projection is about six inches beyond the brick-work. 

The fire consumed in the furnaces, amounts to 
about one fourth of the contents of the retorts; but this 
greatly depends on management. 

The burners are of various forms, that which imi- 
tates Argand's lamp is most approved. 

The carburetted hydrogen gas fi-om wood, is not 
so convenient as that from coal, and is much more dif- 
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ficult to purify. Among coal, there is great difference 
in this respect: the gas from cannel coal is the best. 

Mr. Winsor would procure a model of about five 
feet square of the whole apparatus, with explanatory- 
drawings, for 140 guineas. If the drawings alone would 
be wanted, they would be priced at 100 guineas. 

The present company twice failed before they 
brought their apparatus to perfection, and conquered the 
difficulties of opposition. 

The pipes are jointed, partly by flanges screwed to- 
gether, and partiy by other joints. 

The expenses of gas illumination, including the 
interest of capital, wear and tear of machiner}', cost of 
materials and attendance, will still allow light to be af- 
forded at one half the cost of the usual method before 
gas lights were introduced; and the light supplied is in 
all respects preferable. But in England, mechanical 
skill, labour of attendants, coal, iron, lead, copper, are 
all comparatively cheap to what they would be in Ame- 
rica. 

A few hands arc sufficient to attend a large estab- 
lishment. 

These establishrtients are so contrived, as to admit 
of being extended when the demand for gas increases. 

The expense of apparatus, pipes, &c. necessary to 
illuminate one mile of street, will cost in England about 
4000 guineas. The conveying pipes should be laid 
along the kerb stones, or under the gutter, and the Ian- 
terns placed on handsome perpendicular pillars, in the 
centre of which the gas pipe ascends to its burner. 
This arrangement also, would be convenient for shops 
and houses to take off the supply required. 
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All the pipes are of cast iron, excepting the very # 

smallest, (which are of lead). Cast iron pipes also are 
in general use in London for conveying water. 

The process of gas- distillation goes on at the works 
night and day% ^ 

There is so little pressure on the pipes that there is * 

no apprehension of their becoming easily out of order. 

The following is, with some slight alterations, the 
substance of information for which I am indebted to 
Mr. S. A. LaWy of New York. \ 

For a gas light apparatus that will produce 400 cu- 
bic feet of gas at each charge, that is, every 8 hoiirs, the « 
cylindrical retorts should be 5 feet long, and one foot 
diameter inside. 

Dimensions. The main pipe that conveys the 
mixed vapour from the retort, should be 3 inches dia- 
meter, and communicate (if there is convenience for it) \ 
with a worm tub in a wooden reservoir of water, or 
flake stand. The gas-holjder should not contain less 
than one thousand cubic feet, the pipe that conveys the 
gas from the gas-holder, may be li to 1^ inch in dia- 
Aieter. ' \ 

A retort 8 feet long by 16 inches diameter inside 
measure, will require four (upheaped) bushels of coals, 
and will produce from 800 to 1000 cubic feet of gas at 
one charge, worked oflF in eight hours. If the whole of 
the gas be not extricated at the end of 8 hours, which 
it generally is, a quantity of dense stinking vapour wil] 
puff out when the workmen open the retort to discharge 
the coke, or charred coal: (provision should be made to 
bum this at its exit, or permit it to escape up a high 
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chimney, otherwise it may become offensive when the 
works are on a large scale. — T* C.) 

One cubic foot of gas will supply for one hour a 
light equal to two candles of six in the pound. In Eng- 
land at present, dipt candles cost \2d. mould candles 
ISflt per lb. 

A small apparatus for gas, sufficient to supply one 
hundred lights, is estimated at 600/. sterling. , 

Double sheet iron, used for gas-holders, weighs 
lOOlbs. per seventy square feet. 

Cast iron pipes cost 16^. sterling per cwt. 

Coal 3/. sterling per chaldron of 36 bushels: weight 
of a chaldron about 29 cwt. 

The coke produced by the coal distilled, amounts 
in value to from J to | of the value of the coal employed 
in the retorts. 

Chandeliers, plain, calculated for two gas lights, 
cost 30^.: for one light 10^. 6(/.- for a lamp Ss. 

In a large way, for lighting streets, an apparatus 
that would supply 1000 burners, each giving light equal 
to six candles of 8 in the lb. and calculated to burn six 
"hours in the winter nights, would require such an esta- 
blishment as the following: 

A dwelling-house for a superintendant; about 25 
feet by 20 on the ground plan. 

Two buildings, each about 20 feet square. 

A yard about SO feet square. 

Lime vessel from 10 to 12 feet square. 

21 retorts, each 8 fcejt by 16 inches, placed either 
in one line, or one above another, so the upper one may 
be fixed over the interstice between the two under ones; 
the fire circulating under and over them. 
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Beside these there will be wanting for such an 
establishment, 

Two gas-holders, each containing 10,000 cubic 
feet, 200Q/. sterling, ^ 

Purifying vessels will cost 200/. 

Two miles of pipe (mains) to convey the gas; 6 to 
7 inches diameter, 2000/. 

The small communicating pipes which serve to 
convey the gas to private houses and shops, cost about 
40^. per light; but the inhabitants pay this. 

The annual expense of such an establishment may 
be thus calculated: 

Retorts, - - - - /. 300 

550 chaldrons of coals for the gas, at 3/. / - 1650 
Coals for fuel, - - . . 450 

5 mens' wages, - . . 350 

Stationary, - - - - 50 

Casks for tar, &c. - . - 50 

Contingencies, - - - - lOO 

Superintendstnt's wages, - - 

Clerk's wages, .... 

Rent of buildings. 

Interest of money, - - - - 

Wear and tear, - - - - 

Annual income from such an establishment: 
1000 lights at 4/. ;. . . 4000 

Coke, 700 chaldrons, - - . 1400 

10,000 gallons ammoniacal liquor, worth 205 

Coal tar, worth as much, - . 205 
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(Upon this calculation, it seems to me evident that 
4L per annum for the light of six candles, eight in the 
lb. is too little: and considering the (at present) uncer- 
tain expense of wear and tear, it ought not to be even 
in London, less than five pounds sterling. — T. C.) 

The mains or cast iron pipes in the streets, are from 
6 to 7 inches diameter inside. The ends are inserted 
tightly in flanges; they are cast in lengths of nine feet: 
the inside diameter of the shoulder is 8 inches vtrhen the 
pipe is 7 inches diameter; thickness of the iron | of an 
inch at the ends with a rim an inch thick. 

Where the pipes are joined, the small end of one is 
forced into the shoulder of the other; the pipes are then 
levelled, and the openings tightly caulked with rope- 
yam. Then a long roll of stiff clay flattened a little, is 
put round the joint; a hole is made at the top, and melt- 
ed lead is poured in till the vacancies are filled: then the 
clay is taken off, and with blunt stamping irons the lead 
is driven in just as caulking is done. After this the 
pipes become so joined that no gas can escape, and they 
may be covered with earth and pavement. 

To lead the gas from a large pipe to a shop or lan- 
tern, bore a hole in the top of the pipe; cut a screw, 
and then screw in a crobked piece of pipe the size of a 
gun barrel. To this crooked piece, short pieces of gun 
barrels 2 feet long, may be joined by being screwed 
together, the end of one into the other, by a screw of 
.an inch or inch and half long. Very small pipes again 
may be used to lead the gas to the lamp in the street or 
^to a shop; from J to i an inch outside diameter. 
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The following notes are from another friend. 
^ Coai Gas. 50 oz. of pit coal, in a red heat, gave 
6 oz. of liquid matter, covered with empyreumatic <mI, 
and 26 oz. of cinder or coke; (1805, by Mr. Northier, 
of Leeds; Monthly Mag. for April, 1805.) The fluid 
was add, and contained at the bottom some tar. The 
retort was a refiner?« crucible, with a metal cover, luted 
with clay: a tube (tas soldered into the cover, and bent 
to come into the pneumatic trough; the receiver had a 
stop-cock and small tube. 

1121bs. Newcastle (bituminous) coal, produces 
from 300 to 360 cubic feet of gas, of which . .5 of a 
cubic foot is equal to one tallow candle of six in the 
pound for one hour: wherein from 170 to 180 grains of 
tallow are consumed in one hour. Hence 20 cubic feet 
of gas is equal to one pound pf candles, of six in the 
pound, burnt one after another. 

A retort of 1121bs of coal, previously heated, will 
produce from two and a half to three, cubic feet of gas 
in four hours from each pound of coal,, provided the 
coals are not more than foiir inches deep. Six inches 
deep is a convenient depth. 

For large works cast iron retorts are employed of 
seven or eight feet long, and one foot diameter, taper- 
ing down to ten inches. The gas must be produced by 
a bright cherry red heat. 

Water absorbs ^ of its bulk of the gas. 
When burnt in a vessel of oxygefn^gas, over lime- 
water, |ve get water and carbonic acid gas. 

A cubic cord of wood, equal to about 2^ French :. 
metres, (a metre being little more than the English 
. 2 A . 
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yard) yields 255 Paris pounds of charqtol, ftftd 70 
buckets of add: furnishing 50,000 cubic feet of g;^s. 

If not well washed in lime-water, or caustic alkali) 
it is apt to contain sulphur. 

600 pounds of pit-coal evaporate ten cubic feet Of 
water in 20 hours, and 430 pounds of coke evaporate 
17 cubic feet in twelve hours and a half. 

Lord Dundonald found that a quantity of coke, 
used in a lime-kiln, produced an equal quantity of Umc 
in ^d of the time that coal would, 

1000 pounds of coal tar produces 460 to 480 pounds 
of pitch. 

1 chaldron of coal, from 25 to 28cwt. produces 
from l|th to 1| chaldron coke: from 150 to 160 pounds 
of tar, at ten pounds the gallon: from 220 to 240 pounds, 
or 22 to 24 gallons of ammoniacal liquor, and about 
10,500 cubical feet of gas: 36 bushels to tl^e chal- 
dron. Used to stop cracks and apertures in the iron: 
Cement saLamm. 2 parts: sulph« 1 part: iron filings, 
16 parts: rub the materials in a mortar, and keep them 
diy« When wanted for use, grind 1 part of this c(xn- 
position with 20 parts of iron filings. 

COST OF MATERIALS IN LOKOOK. 

Sheel: iron pipe, brazed, ^th inch. Ad. per foot: ^ inch, 

5d. 1 inch 7|(/. 
Copper about the same. 
Cast iron retorts* 15*. ecT. per cwt. 
Cast irdn door frames, 20«. do. 
Furnace bars, lOir. do. 
Sheet iron. No. 23, 24*. do. 
Gasometer chains, 5d. per pound. 
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Nuts, screws, &c. 6rf. to 7rfl per pound. 
English bar iron, 13/. per ton to 18/. 

- The prices accordkig to Accum sate as follows: 

Estimate of the fir^e of a GaA Idght Afifiaratua^ if erected in Lon- 
don^ capable W affording^ every twenty'four hoursj light equal 
to forty thousand tallow candles y six in the fioundy burning 
one hour, 

/. i. 
Gasometer, to contain 10,000 cubic feet of gas . 236 

Wheel-work, regulating chain, balance-work for ditto, 

with wooden framing . . . . . ' . . 1 60 11 

Wrought iron cistern for gasometer — 36 feet wide, 24 

feet long, and 1 6 feet deep .... 500 
(/r would weigh about sixteen tons,) 
Wooden framing built around it, to secure ditto, . 150 
Condenser, cistern, and communicating pipes . 126 
Lime machine, made of cast iron plates ... 82 
''Gasometer house, built of frame work, and weather- 
boarded . 250 

Twenty-four retorts set in brick-work, with furnaces for 

ditto, c(|pp]ete 336 , 

'Sundries . 100 
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A gas light apparatus, complete for work, capable of afibrdtiig 
every twenty-four hours a quantity of light equal t^ l,40a 
Argand lamps, each lamp equal in intensity to six candles, 
six in the pound, burning for five hours, will cost 3,500/. if 
erected in this metropolis. 
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London Frice List of the mott ettcntktl article* emfUoyed in ik» 
erection q/'a Gaa Ughi Afiparatui, 



^: 



SBmBT IKOM ftFBS BlMZmD. 



J inch in dumeter 

I ditto 

I ditto 

I ditto 

I ditto 

I ditto . 

I inchy ditto 
\\ ditto 
U ditto 

II ditto 



If ditto 

2 inch, ditto 
%\ ditto 
3| ditto 

3 inch, ditto 

Copper pipes brazed \ inch 
Ditto, ditto, ditto \ 



4afootl 

4 ditto 

5 ditto 

6 ditto 
^ ditto 

7 ditto 
7^ ditto 
8| ditto 
9 ditto 

O lOj^ ditto 
11 ditto 
1|^ ditto 

4 ditto 

5 ditto 
i\ ditto^ 
4 per foot 
5^ ditto 






Gas l%ht cockVspur burners with stop-cock 2«. 6</. to 3«. 6tf . 

Argand lamps, with glass-holders, from 3«. to 4«. 6</. 

Cast iron retorts, weighing 7c wi. at I5t. ecf. per cwt. /5 « 6 

Mouth-piece for ditto, complete . 1 14 8 

Cast iron door frames for retort furnace .10 

Furnace bars, 10«. per cwt. 

Sheet iron for gasometer, (No. 33) 24t. per cwt. ^ 

Gasometer chains, 5d. per lb. 

Balance weights [Plates] for gasometer, 9/. 10^. per ton. 

Cast iron cistern plates 

■ s maller size for lime machine, 18/. per ton. 
, ■ m iddling size for tar cistern, 16/. ditto. 

l argest size for gasometer ci^em, 14/. ditto. 
Cast iron flmch pipes, 2-inch diam. at 5«. pr. yd. in 6 feet lengths. 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 1 

ditto I 



ditto 6 ditt<^ 


6 


ditto 


ditto 8 6 ditto 





ditto 


ditto 10 ditto 


9 


ditto 


ditto 12 ditto 


9 


ditto 


ditto 13 6 ditto 


9 


ditto 


11/. 5#. per ton. 


9 


ditto 
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•y inch nuts, screws and washers, to put iron pipes to- 
gether, 7d. per lb. 

I ditta . . . i 6 ditto 

I ditto 6 ditto 

English bar iron ..•.,.. 13/.pr.ton. 
Best ditto. 18 ditto 

Extract of a letter from M. Parmantierto Major La- 
.carriere Latour. 

Sir — You have requested that I would furnish 
what I know resi)ecting the discovery of the carburet- 
ted hydrogen gas employed as a means of lighting. 

In the year 1797 I returned from the army to Pa- 
ris on furlough, with M. Villiac, an officer of the corps 
of engineersi I' was invited by him to an intc;rview 
with M. Le Bbn, to assist at some of his experiments 
on what has since been termed the gas light. I wit- 
nessed these experiments with so much satisfaction, 
that M. Le Bon being desirous of an eligible situation 
for the displ^ of his discovery, I offered him my house 
in the Fai«bourg Poissouiere: yet this did not take 
place, liecause I could not persuade my family that 
there was not the least danger for the buildings; but 
shordy after I saw the passage Ratzivile illuminated by 
the said gas, in an apparatus called the thermolampe of 
Le Bon: the passage L'Orme was illuminated by the 
same meansn ' ' 

Several memoirs have been read in my presence by 
M. Le Bon, before a committee of the Philotecnique i 

Society, and of the Athene of Arts, on the same sub- 
ject Nobody then thought to/ob Le Bon o^ his bril- 
liant discovery. O'Reilly, the editor of the Anoales of ^ 
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Arts, published in 1800, asserts that he knew as yet of no 
useful application of that honourable discovery. O'Reilly, 
although a true lover of the arts, was however, actuated 
a little by revenge against the artist, who had refused 
him some communication that he was anxious to 
reserve; still O'Reilly did not hesitate to acknowledge 
Le Bon as the discoverer of the gas light: of late the 
British have pretended to be the discoverers of the gas 
light, or at least the applicators to useful purposes of the 
gas light. 

1 understand Dr. Kugler has taken out a patent 
for the use of pitch as a material to furnish carburetted 
hydrogen. The procuring this gas from pine knots in 
Canada, and from the sawdust of the pitch pine, and 
the yellow pine, as I have for these four years past, is 
so similar to the procuring it from pitch, that I should 
greatly doubt if any patent would be valid for the ex- 
elusive use of this last substance; but the following pa- 
tent, taken out June 13, 1815, by John Tayl%, of Strat- 
ford, in Essex, puts the question out of all doubt here, 
though I do not consider his patent as good there. " He 
has invented an apparatus for the purpose of producing 
an inflammable air, or defiant gas, fit for yielding light 
of great brilliancy, and free from any disagreeable smell 
from any kind of animal, vegetable, or mi/leral oiljjht, 
bitumen^ or resin, which can be rendered fluid by heat 
or otherwise." The description may be found in the 
Monthly Magazine for February, 1816, and the draw- 
ings are given in the Repertory of Arts. 
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